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Dr.  Shantz' la  fkyaidogiat  in  charge  of  [^ysicdogical  investigatbns  of  the  Bureeu  of  Plant 
Industry,  U.  S.  Department  of  Agriculture.  He  haa  worked  over  much  of  the  western 
part  of  the  United  States  both  in  connectio*  with  that  department  and  with  the 
U.  $.  Geological  Survey  in  its  land  classification  work.  During  1919  and  1900  he 
traveled  extensively  in  Africa  as  agricultural  explorer  of  the  Depmnient  of  Agri¬ 
culture  and  crossed  the  continent  from  Cape  Town  to  Cairo,  when,  in  adtition  to 
other  work  he  iraide  a  special  study  of  native  agriculture.  He  is  joint  author  of 
a  vegetation  map  of  the  United  States  soon  to  published  by  the  Dqtartmcir  of 
Agriculture  and  of  vryetation  and  land  classification  maps  of  Africa  to  ^  publi.>ihed 
shortly  by  the  American  Geographical  Society. 

Dr.  Mather  is  professor  of  geology  in  Denison  University.  Hit  work  has  been  largely 
in  the  field  of  petroleum  geology.  In  1919-1920  he  was  engaged  in  rscoaaaissjnre 
work  of  this  nature  in  Bolivia  and  .Anientina.  To  the  January  number  of  the  Rrvirs 
he  contributed  “Exploration  in  tha  Land  of  the  Yuracaris,  Eastern  Bolivia." 

0  O 

Dr.  Gritfith  Taylor,  formerly  Physiographer  in  the  Commonwealth  of  Australia  Bureau 
of  Meteorology,  Melbourne,  is  now  associate  professor  of  geography  in  the  University 
of  Sydney,  N.  S.  W.  He  has  distinguished  himself  by  his  fruitful  application  of  cli¬ 
matology  to  the  problems  of  settlement  and  human  adaptation  to  envirdament  in 
general.  His  main  publications  in  this  field  are:  “The  Control  of  Settiemtiit  by 
Humidity  and  Temperature,  (with  Special  Reference  to  Australia  and  thefmp  ire); 

An  Introduction  to  Comparatis'e  CKimtology”  {CommomBealth  Bur.  pf  Mettond.  Bull, 

No.  14,  1916:  see  Geogr.  Rm.,  Vol.  4,  1917,  pp.  401-403,  aad  Vol.  5,  1918,  p.  86); 

“The  Australian  Environment,  Especially  as  Controlled  by  Rainfall”  (Commonuoiitk 
Adnsory  Council  of  Sciince  and.  Industry  Memoir  No.  J,  1918);  “The  Climatic  Control 
of  Australian  Production*  (Commonvealtk  Bur.  of  Meteorol.  Bull.  No.  it,  1915,  see 
Geogr.  Rev.,  Vol.  i,  1916,  p.  396);  “Geographical  Factors  Controlling  the  Settlement 
of  Tropical  Australia”  {Queensland  Geogr.  Journ,,  Vols.  3a-33,  1918;  reprinted  in 
abridg^  form  in  the  Review,  Vol.  8,  1919);  “Climatic  Cycles  and  Evolution”  (Ceo^r. 

Rev.,  Vol.  8,  1919);  “The  Evolution  Distribution  of  Race,  Culture,  and  Language* 
{Geogr.  Rev.,  Vol.  it,  1921).  a 

Mr.  Reed,  w'ho  has  acted  as  meteorologist  to  the  U.  S.  Department  of  Agriculture  and 
the  U.  S.  Weather  Bureau,  serv-ed  as  captain  and  later  major  in  the  Signal  Corps  of 
the  American  Expeditionary  Force.  He  haa  written  largely  on  meteorological  aid 
climatological  subjects,  including  rainfall  in  Ipaliiomia  and  the  problem  of  frost 
frost  protection.  He  is  joint  author  of  the  article  “Weather  as  a  Business  Risk  in  | 
Farming*'  {Geogr,  Ret.,  Vol.  2,  191b). 

U  Professor  McAdie  was  for  many  years  professor  of  meteorology  in  the  U.  S.  Weather 
Biueau  in  charm  of  the  stations  in  California,  until  resigning  to  become  director  of 
the  Blue  Hill  tAwervatory  and  professor  of  meteorology'  at  Harvard  University.  He 
has  specialised  to  acrography,  the  science  of  the  structure  of  the  atmosphere. 
Among  hit  numerous  publications  are:  “Principles  of  Airography”  (Chicago,  1917': 
“Climatology  of  California"  (W'eather  Bureau,  Washington,  D.  C.,  1903);  “Rain- 
f.-iU  of  California”  (Univ.  of  California,  Berkeley,  Cal.,  19I4);  and  several  articles 
in  the  Gevgraphieai  Review.  H 


Ir.  Raeve  is  a  mechanical  engiqjp^'^In  atklition  to  technkai  studies  he  has  written  on 
bimd  economic  and  social  aspects  of  his  field.  He  is  asthor  of  “The  Cost  of  Com¬ 
petition*  (1906)  and  “Modern  Economic  TendencicsT  (1919).  To  the  Ceograpkicai 
Review  he  contributed  the  article  "Congestion  in  Cities"  (Vol.  3,  1917). 

Mr.  Gregf  durii^  the  war  w.-is  staff  officer  of  the  Shipping  Section  cfijthc  General  Staff 
and  litter  acted  as  adviser  on  shipping  matters  for||pe  American  International  Cor- 
pCrxtioa.  He  is  now  Chief  of  the  TtwH^piOrtatiuo  Divisioa  cd  the  Bureau  of  Fomign 
and  Domestic  Comnaerce. 
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URUNDI,  TERRITORY  AND  PEOPLE  * 

By  H.  L.  Shan'TZ 

Bureau  of  Plant  Industry,  U.  S.  Department  of  Aijrkulture 

•Among  the  territories  that  have  come  into  prominence  as  a  result  of  the 
disposition  of  (iermany’s  ft)rmer  colonial  pt)ssessions  none  are  possessed  of 
a  greater  intrinsic  interest  than  Ruanda  and  I’rundi,  the  northwestern 
corner  of  late  (ierman  East  .Africa.  The  climate  is  healthful,  the  scenery 
Iteautiful,  the  native  population  exceptionally  numerous,  intelligent,  and 
industrious,  the  soil  fertile,  the  natural  resources  varied  and  abundant. 
These  regions  are  descril)ed  by  all  travelers  who  have  passetl  through  them 
as  lands  flowing  with  milk  and  honey.  .And  in  fact  this  is  true  in  the  literal 
as  well  as  the  rretaphorical  sense.  The  writer  will  here  record  some  of 
his  ol)servations  in  regard  to  I’rundi,  the  more  southerly  of  the  two 
territories. 

E.ari.y  E.\im.or.\tiox  of  I'ruxdi 

Burton  and  Speke  came  near  the  Ixirders  of  “inhospitable  I'rundi”  but 
did  not  enter  the  country.*  Livingstone  and  Stanley  passetl  along  its 
Tanganyikan  shores  in  1B71.  In  1879  two  white  fathers  establishetl  a 
mission  at  Rumonge,  which  in  consetjuence  of  a  massacre  by  the  Warundi 
was  abandoned  in  1881.  Other  missionaries  enteretl,  and  another  station 
was  founded  in  I'zige  (a  district  alxmt  l^sumbura)  in  1884  and  shortly 
afterwards  abandonetl  lK*cause  of  .Arab  hostility.  Subsequently  successful 
irissions  were  established,  and  to  one  of  the  mis,sionaries  in  piarticular, 
Burgt,  we  owe  much  of  our  knowledge  of  the  people,  their  customs,  and 
their  industries.*  The  first  European  layman  to  enter  I'rumli  was  Dr.  O. 

•  Published  with  the  permission  of  the  Secretary  of  AKriMiture. 

'  R.  F.  Burton:  Tlie  Lake  Regions  of  Central  Equatiad  Africa,  Jottrn.  Royal  Oeogr.  Sot.,  Vol.  29.  i8S9. 
pp.  1-464;  reference  on  pp.  251  ft  $tq. 

*J.  M.  M.  van  der  Burgt;  Dictionnaire  francais-kirundi,  avec  I'indication  succincte  de  la  significatior 
Swahili  et  allemande,  Bois-le  Due,  Holland,  190J.  This  volume  is  an  encyclopedia  as  well  as  a  dictionarv 
See  also  idfm;  Land  und  Leute  von  Xordurundi  (Deutsch-Ostafrika).  Prtermanns  Milt..  Vol.  58.  II,  1012.  pp 
J24-J27  and  PI.  5J. 
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Baumann  in  1892.*  Since  then  a  number  of  scientists,  most  of  them  German, 
have  traversed  portions  of  the  countr>-^  and  the  adjacent  and  largely  similar 
territory’  of  Ruanda.* 

Bot  NDARIKS  AM)  ArKA 

The  l)oundaries  of  the  old  German  province  are  somewhat  indefinite. 
It  is  separattxl  from  Ruanda  on  the  north  by  the  Akanyaru  River  and  an 
indefinite  line  extending  from  its  headwaters  across  and  down  a  small  river 
to  the  Rusizi  River  which  drains  Liike  Kivu  into  I^ke  Tanganyika.  The 
Rusizi  River  and  I-ake  Tanganyika  form  the  western  boundarv'.  At  alK)ut 
45  kilometers  north  of  Kigoma  the  southern  lK)undar>'  runs  east  until  it 
reaches  the  headwaters  of  the  Mlagarasi  River,  which  it  follows  in  a  north¬ 
easterly  direction  until  the  river  turns  sharply  to  the  south.  The  boundaiy 
then  extends  northward  in  an  irregular  line  until  it  reaches  the  Ruvuvu 
River,  crosses  to  the  Akanyaru,  follows  it  a  short  distance,  and  turns  west 
across  the  northern  edges  of  Lakes  Rug^vero  and  Shohoho.  According  to 
German  and  British  maps  the  area  enclosed  in  LtuikH  is  about  11,768 
square  miles;  or,  if  we  include  an  uncertain  area  to  the  northwest  (alK)ve 
the  dottetl  line  on  the  sketch  map.  Fig.  i),  it  amounts  to  12,298  square 
miles.* 


Topography  .\xi)  Drainage 

Lrundi  as  a  w  hole  is  a  mountainous  plateau,  a  section  of  the  high  plateau 
land  l)etween  l^ke  Tanganyika  and  Lake  Victoria.  It  drops  steeply  some 
3,000  feet  on  the  western  side  to  the  shore  of  Lake  Tanganyika  and  the 
bottom  of  the  Rusizi  valley,  a  part  of  the  great  western  Graben  or  rift,  of 
Central  Africa.  A  few  small  isolated  plains  lie  between  the  shore  and  the 
foot  of  the  plateau  slope.  From  the  shore  plains  the  edge  of  the  plateau 


*  Oacar  Baumann:  Die  kartOKtaphischen  ErKebni8«e  der  Masaai-Expedition  des  Deutschen  Antiiklaverri- 
Comitte,  Petrrmanns  Hitt.  Erg&muntshrfl  So.  lit,  1844;  idem:  Durch  Massailand  zur  Nilquelle.  Reiaen  und 
Forachungcn  der  Masaai-Expedition  des  deutschen  Antisklaverei-Komite  in  den  Jahren  1891-1893.  Berlin, 
1894 

*  Richard  Kandt:  Bericht  Uber  meine  Reisen  und  Besammte  Thktigkeit  in  Deutsch-Ostafrika,  Hitt,  aus  den 
Deutschen  Schuttgebieten,  Vol.  13,  1900,  pp.  240-264;  idem:  Caput  NUi,  Berlin,  1904;  Hans  Meyer;  Ergebnisw 
einer  Reise  durch  das  Zwischenseengebiet  Ostafrikas  1911.  Hitt,  aau  den  Deutschen  Schutsgebieien  Ergdntunss- 
heft  So.  6,  1913;  Hans  von  Ramsay:  Uha,  Urundi  und  Ruanda,  Xfitt.  aus  den  Deutschen  Schutxgebieten,  Vol. 
10. 1897.  pp.  177-181;  G.  F.  Scott  Elliot:  A  Naturalist  in  Mid-Africa,  London,  1896.  And  see  the  bibliograpliN 
to  German  East  Africa  in  Hans  Meyer:  Das  Deutsche  Kolonialreich,  Leipzig  and  Vienna,  1909-10,  Vol.  1. 
pp.  407-4«b. 

*  Adolphus  F'rederick,  Duke  of  Mecklenburg:  In  the  Heart  of  Africa,  transl.  by  G.  E.  Maberly-Oppler, 
London,  New  York,  etc.,  1910;  G.  A.  von  Gdtzen:  Durch  Afrika  von  Ost  nach  West.  Berlin.  189s;  Sir  Alfred 
Sharpe:  The  Backbone  of  Africa  (1920),  reviewed  elsewhere  in  this  number  of  the  Kevinr;  Jan  Czekanow>ki: 
Forschungen  im  NU-Kongo-Zwischengebiet.  \'ol.  3,  Ethnographisch-Anthropologischer  Atlas  (Wissenschaft- 
liche  Ergebnisse  der  Deutschen  Zentral-Afrika-Expedition  1907-1908  unter  FUhrung  Adolf  Friedrichs,  Herzntis 
su  Mecklenburg,  Vol.  7),  Leipzig,  1911;  Capt.  E,  M.  jack:  The  Mufumbiro  Mountains,  Geogr.  Journ.,  Vol. 
4t.  1913.  PP-  53J-SSO. 

*  Paul  Sprigade  and  Max  Moisei:  Grosser  Deutscher  Kolonialatlas,  Berlin,  1901-12;  Ruanda  and  Urundi. 
Africa  in  1:1,000.000,  Geographical  Section,  General  Staff,  Hap  So.  2032,  War  Office,  London,  1919;  [Britishl 
Report  on  Tanganyika  Territory,  covering  the  period  from  the  conclusion  of  the  Armistice  to  the  end  of  19^. 
Cmd.  1428,  H.  M.  Stationery  office,  London,  1921. 

Burgt,  who  lived  in  Urundi  and  who  is  responsible  for  the  best  topographic  map  of  the  northern  part 
of  the  country  (scale  1:200.000,  PI.  53  accompanying  ‘Land  und  Leute  von  Nordurundi,"  Petermanns  HtU.. 
Vol.  s8>  H,  I9>2,  PP-  3)4*337),  does  not  show  the  dotted  border  line  (Fig.  i). 
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is  seen  as  a  series  of  roumled  and  weathered  hills,  the  slopes  rangintj  from 
10®  to  35®  and  seldom  showing  rock  outcrops.  The  lake  shore  strip  and  the 


lower  valley  of  the  Rusizi  River  are  the  lowest  part  of  the  countr>’,  the 
elevations  here  ranging  from  2,500  to  3.400  feet.  The  western  edge  of  the 
plateau  (Randberge)  rises  to  heights  of  over  8,000  feet,  and  the  hilly  upland 
that  constitutes  the  rest  of  the  country-  and  descends  gradually  to  the  lower 
\  ictorian  plateau  av’erages  Iwtween  4..5(X)  and  6,(xx)  feet  alx)ve  sea  level. 
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TOPOGRAPH  I C  SK  ETCH 
IN  VICINITY  OF  NYANZA.URUNDI 
—  *  »  traverse  hy  Dr  HXShantz 
JUuudm  /hmn  hvtwnaiar'  raada^a  ha^td 
•M  dke  ttmirr  Itni  otLaJm  (IMifl) 


Fig.  1 — Sketch  map  of  a  p.>rtion  of  southweiitern  Urundi.  Scale  approximately  1:350.000. 

The  rivers  are  still  cutting  down  their  l)eds.  and  the  valleys  are  usually 
narrow.  In  the  northeast,  however,  they  flow  through  sluggish  papyrus 
swamps.  The  drainage  to  the  west  is  limitetl  to  a  series  of  small  streams 
which  head  in  the  e<ige  of  the  plateau  alxive  the  east  shore  of  the  lake.  A 
small  area  in  the  southeast  drains  into  the  Mlagarasi,  which  swings  south 
and  west  and  empties  into  Tanganyika  alxmt  30  miles  south  of  Tjiji. 
The  drainage  to  the  C'ongo  thus  constitutes  alH)ut  38  per  cent  of  the  land 
area,  Nile  drainage  constituting  the  remaining  62  per  cent.  The  Nile- 
Congo  watershed  is  marked  in  the  north  by  the  western  portion  of  the 
m.ountainous  plateau  which  runs  jiarallel  to  the  Rift  V’alley.  In  southern 


The  surface  is  ever^■^^•here  thoroughly  and  <Ieeply,  but  not  sharply,  dis- 
sected.  The  valley  slopes  are  steep,  ranging  to  35®,  but  they  are  nowhere 
prwipitous.  The  watershed  ridges  are  unetjual  and  differ  in  height  from 
place  to  place  on  the  same  ridge.  The  inetjualities  on  each  ridge  are  in  the 
fonn  of  e\enly  or  sm(K)thly  rounded  knobs,  none  of  the  profiles  giving  a 
serrate  outline.  .All  of  the  surfaces  are  sm(K)thly  rounded. 
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I'rundi  it  Iit*s  along  a  sm(K)thly  rounded  area  of  high  land,  var>  ing  from 
.ilH)ut  5,7tH)  to  6.500  feet  in  elevation,  lying  in  a  line  drawn  from  N'yanza 
to  Muyaga.  While  the  \ya\arongo  of  Ruanda,  a  hea<l  stream  of  the 
Kagera,  is  now  considerwl  the  source  of  the  Xile,^  some  of  the  I'rundi 
streams  have  also  been  claimants  for  this  honor.*  From  l^ike  \'ictoria  to 
the  headwaters  of  the  Muvarazi  or  Luvironza,  tributaries  of  the  Run  uvu, 
is  al)out  4<K)  miles  as  comixire<l  with  450  to  the  headwaters  of  the  N'yava- 
rong«).  The  distance  from  the  headwaters  of  the  Ruvuvu  to  the  mouth  of 
the  Nile  is  approximately  4.(XX)  miles,  while  that  from  the  headwaters  of 
the  Mlagarasi  to  the  mouth  of  the  C'ongo  is  alM)ut  2.5(X)  miles. 


KiC.  j — Tile  moiv  ruuRfd  portion  of  the  western  edge  of  the  highland.  Here  there  is  a  less  smoothly  rounded 
topography,  but  there  are  still  no  cliffs  or  precipices.  The  slopes  are  as  great  as  3S®  in  places.  A  remnant 
of  the  temiH-rate  rain  forest  is  shown  in  the  center  of  the  photograph,  (^er  most  of  the  areas  are  mountain 
grasses.  Photograph  liM>king  north  at  about  .s.i6s  feet  elevation. 


Climate 

The  most  notable  feature  of  the  climate  is  the  mtxlification  of  tempera¬ 
ture  with  altitude,  .\ctual  rec'ords,  however,  are  ver\’  meager,  .\ccording 
to  l)e  (irt*ef*  (litega  in  the  Ru\u\ti  valley  at  about  5,250  feet  elevation 
showwl  an  extreme  range  of  from  61°  to  79°  F.  (l6°-26°  C'.)  during  the  drv* 
peritxl,  July  27  to  August  19  (1918?),  the  minimum  ranging  from  61°  to 
65®  F.  (16°  to  18.5°  C.),  and  the  maximum  from  74°  to  79°  F.  (23.5°  to  26® 
C'.).  For  the  wet  season,  NovemlnT  25  to  Decemlx;r  15,  the  extreme  range 
was  from  54®  to  79®  F.  (12®  to  26®  C'.).  The  temperature  of  the  region  on  the 
shore  of  Tanganyika  is  higher  than  in  the  uplaml.  During  the  period 

'  Kandt,  C'aput  Nili. 

'  Baumann,  Durch  Massailand  xur  Nilqurlle. 

•  G.  Dc  Grref;  Monographic  agricole  de  la  region  de  I'Urundi,  ancienne  province  de  I’.-Xfrique  orientale 
allrmande.  Bull.  Axn'c.  du  Couto  Bfltr.  Vol.  lo,  1919.  pp.  3- 69;  reference  on  p.  10. 
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February’  25  to  March  21,  1920,  inclusive,  the  temperature  at  Nyanza 
ranged  from  65®  to  86°  F.  (18.3°  to  29.5°  C.).  The  extreme  range  at  Usum¬ 
bura  in  1912*®  was  from  58°  to  97°  F.  (14.3°  to  36°  C.).  The  rainfall  is 
less  abundant  than  in  Ruanda,  and  there  is  a  marked  dr\'  season.  In 
general  the  dr>'  season  may  lx?  said  to  extend  from  June  to  October  and 
the  rainy  season  from  Noveml)er  to  May.  The  heaviest  rains  come  in 
March  and  April.  Decemlwr  is  comjxiratively  dry’.  In  the  lowlands 
drought  affects  the  pasturage  during  the  dry  season,  but  in  the  mountains 
it  is  often  green  the  year  round. 

I’sumbura  on  the  lake  shore  has  an  average  rainfall  (8  years)  of  34  inches. 
The  rainy  season,  Novemlter  to  .\pril,  is  cretlited  with  a  rainfall  of  27.5 
inches,  the  dry’  season,  June  to  Septeml)er,  with  i  inch." 


Table  I — Rainfall  Records  of  Mission  Stations  “ 


Station 

Elevation 

Length  of 
Record  in  Ye.\r> 

.\moi  nt  of  Rain¬ 
fall  IN  Inches 

Kaninya  (northern)  .... 

4.900 

5 

39 

Mugera  (central) . 

.S.7«>o 

4 

40 

Muyaga  (eastern^ . 

5.200 

3 

41 

Soils 

The  soils  of  the  mountain  region  are  for  the  most  fxirt  reddish  loams  or 
clays  relati\'ely  uniform  in  color  at  different  depths.  Analysis  of  samples 
shows,  contrary  to  what  might  lie  expected,  that  this  is  not  an  old  lateritic 
soil  but  a  younger  soil,  although  the  rainfall  of  alxtut  40  inches  has  leached 
it  of  most  of  its  soluble  matter.  It  is,  however,  capable  of  producing  ex¬ 
cellent  crops.  In  places  erosion  has  removed  almost  all  of  the  surface  soil. 
Such  crests  show  a  deep  brick-red  color  and  can  be  seen  for  many  miles. 
In  fact,  in  the  upland  region  alxiut  N’gano  X’gano  areas  of  red  clay  not 
covered  by  vegetation  contrast  sharply  with  the  gras.s-covered  hills. 

The  soil  samples  collected  have  lieen  analyzed  by  the  Bureau  of  Soils; 
and  Dr.  C'.  F.  Marbut,  C'hief  of  the  Soil  Survey,  gives  the  following  dis¬ 
cussion  of  the  results. 

The  soil  from  the  topof  the  plateau.  No.  28,856,  was  taken  from  the  surface  foot,  and  No. 
28,857  from  18  inches  below  the  surface.  The  soil  is  a  clay  loam  in  texture  with  a  low 
percentage  of  free  quartz  in  fragments  large  enough  for  identification  by  the  unaided  eye. 
A  considerable  part  of  the  silica  present  is  combined  silica  and  without  much  doubt  is 
present  in  the  form  of  aluminum  silicate.  The  percentage  of  iron  oxide  is  high,  as  well  as 
that  of  alumina  and  combined  water,  the  latter  indicated  b\’  the  rather  high  loss  of  igni- 


P.  Hridke:  MeteorolugiKhe  Bcobachtungen  aus  Drutich-Ostafrika,  Part  IX.  Mitt,  atts  den  Dentsetun 
.SektUMgrbitieu,  Vol.  a?,  1914.  PP-  85-188;  rdrrcnce  on  p.  103. 

“  H.  G.  Lyons:  Climatological  Studies — German  East  .Africa.  Quart.  Journ.  Royal  Metrorol.  Sac.,  No.  i8i. 
V’ol.  43.  1917.  PP-  175-196;  ref.  on  p.  193- 

'■Heinrich  Schnee.  edit.:  Deutsches  Kolonial-Lexicon.  Leipzig,  19ZO,  Vol.  3,  p.  287 
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tion.  Part  of  this  loss  is  due  to  organic  matter  but,  on  account  of  the  small  amount  of  the 
latter,  not  more  than  3.5  to  4  per  cent:  the  greater  jwrt  of  this  loss  consists  of  combined 
water. 

A  small  amount  of  the  water  is  combined  with  the  iron,  but  the  greater  part  is  probably 
combined  with  the  alumina,  and  the  amount  of  both  water  and  alumina  is  strongly  sug¬ 
gestive  of  the  presence  of  a  small  percentage  of  aluminum  hydroxide.  This  is  indicative  in 
its  turn  of  the  operation  of  lateritic  weathering  in  this  region,  the  high  rainfall  of  about 
40  inches  tending  to  confirm  such  a  conclusion. 

The  low  percentage  of  alkalies  and  alkaline  earths  indicates  extensive  leaching  also.  The 
soil  corresponds  in  composition  quite  well  with  the  red  soils  of  the  Piedmont  regions  of 
('•eorgia  and  .Alabama.  It  is  a  good  grass  soil  but  under  intensive  cropping  would  require 
fertilization  for  best  results. 


Table  II— Chemical  .Analyses  of  Soils  Collected  Ne.vr  Rusoka 
AT  ABOUT  5,100  Feet  Elev.ation 


Analysis  for 

Soil  No.  28,856  | 

1 

Soil  No.  28,857 

Silica,  SiOi . 

44-73  1 

45-4b 

Titanium  dioxide,  TiO* . 

>•43  1 

>•57 

Ferric  oxide,  FejOs . 

13.66 

12.60 

.Alumina,  -AljOj . 

26.89 

25-35 

Manganese  oxide,  MnO . 

0.21 

0.44 

Lime,  CaO . 

0.05 

0-39 

Magnesia,  MgO . 

0.28 

0.46 

Potash,  KiU . 

0.51 

0.47 

Soda,  NajO . 

trace 

trace 

Phosphorus  pentoxide,  PjOi . 

0.21 

0.33 

Sulphur  trioxide,  S()j . 

0.03 

0.05 

Nitrogen,  N . 

0.08 

0.14 

Ignition  loss . 

12.15 

13.21 

Moisture, . 

2.895 
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Carbon  dioxide,  COi . 

0.00 

O.tX) 

Soil  No.  28,856 — High  Urundi,  i  foot. 

Soil  No.  28,857 — Under  28,856,  iyi-2  feet. 


On  the  lowlands,  along  the  river  Ixittoms,  and  on  the  narrow  plain  along 
the  shore  of  Tanganyika  the  soil  is  rich  deep  alluvium,  often  sandy  and 
darker  in  color.  It  produces  excellent  crops. 

Vkc.et.ation 

On  a  broad  basis  there  are  only  four  types  of  vegetation  of  imjxirtance  in 
Urundi.  First  from  the  standpoint  of  area  and  usefulness  is  the  mountain 
grass.  It  forms  a  great  prairie  occupying  all  of  the  land  at  higher  elevations 
with  the  exception  of  relatively  small  patches  of  temperate  rain  forest. 
It  consists  of  a  rather  dense  growth  of  grasses  usually  from  two  to  three 
feet  high  and  constituting  a  continuous  cover.  The  area  is  well  supplied 
with  rain  for  most  of  the  year,  and  the  grasses  afford  practically  continuous 
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fresh  pasture,  than  which  it  would  l)e  difficult  to  find  a  finer  anyTuhere. 
This  type  of  vegetation  occurs  at  high  elevations  alx)ut  the  great  lakes  and 
is  especially  extensive  in  Abyssinia.  It  occurs  also  on  the  mountains  of 
Tanganyika  Territor>’  and  in  Kenya  ('olony,  where  it  constitutes  part  of 
the  “rangatan,”  or  prairies  of  the  high  plateau,  described  by  J.  \V.  Gregor}-.** 
Botanically  the  grasses  have  not  been  extensively  studietl.  .\t  N’gano 
N’gano  the  grassland  is  compose<l  chiefly  of  the  following  species:'* 

Ilyparrhenia  filipendula  (Hochst.)  Stapf,  one  of  the  most  important  grasses  of  this  highland 
and  excellent  for  grazing. 

TrkhopUryx  sp.,  one  of  the  most  important  grasses,  grown  on  the  hills  and  1-2  feet  high. 
Sporobolus  pyramidalis  Bt'auv.,  one  of  the  important  grasses,  dominant  on  the  lower  slopes 
and  grazed  by  cattle. 

Ctfnium  concinnum  N'ees,  one  of  the  important  grasses. 

Eragrostis  cilianensis  (.\11.)  Link,  relatively  important,  limited  on  the  tlrier  slopes. 
Eragrostis  chaicantha  Trin.,  “  “  “  “  “  "  “ 

Aficrofhloa  indua  (L.)  Kuntze,  ver>-  abundant  on  hillto|)s  but  small  and  not  a  noticeable 
feature  on  the  grassland. 

Themeda  Iriandra  Forsk.,  a  relatively  important  grass,  although  by  no  means  of  primary 
importance. 

Ilyparrhenia  rufa  (Nees)  Stapf. 

Digitaria  argyrotichia  (.^nderss.)  Chiov. 

Arislida  sp. 

Tricholaena  rosea  Nees. 

Eragrostis  sp.,  a  ruderal. 

E.ragrostis  collocarpa  Si'hum.,  a  semi-ruderal  of  some  importance. 

The  mountain  grass  furnishes  practically  the  only  food  for  the  great 
herds  of  cattle.  Although  the  country-  is  densely  populated,  most  of  the  land 
is  left  in  the  natural  sod.  In  the  region  visited  by  the  writer  only  about 
ten  per  cent  was  under  cultivation. 

'Tkmi’kr.me  Rain  Forest 

The  temjyerate  rain  forest  of  Urundi  is  now  limited  to  two  small  areas, 
one  northeast  of  Rumonge  and  another  northeast  of  Usumbura,  and  to 
many  small  patches  on  steep  or  sheltered  slopes  naturally  protected  from 
destruction  by  primitive  man  or  by  fire  or  preserv-ed  as  sacred  groves.  The 
great  tall  white  trunks  of  the  trees  stand  out  and  can  be  seen  for  miles. 
The  princijjal  trees  of  this  type  of  forest  noted  by  Mildbraed**  in  Ruanda, 
prol)ably  the  same  as  in  the  Urundi  forests,  are  Olea  hochstetteri  Baker, 
Macaranga  kilimandscharica  Pax,  Podocarpus  milanjiana  Rendle,  and 
Ilagenia  ahyssinica  J.  F.  Gmel.  Meyer,  who  cros.sed  Urundi  from  east  to 
west  and  west  to  east,  collected  the  follow-ing  in  the  temperate  forest: 
Olea  hochstetteri  Baker,  Macaranga  kilimandscharica  Pax,  and  Hagenia 
ahyssinica  J.  F.  Cimel.'*  These  small  forest  p>atches  are  remnants  of  the 

•*  J.  W.  Grfgory:  The  Grrat  Rilt  Valley,  London.  iSqb.  p.  289. 

'*  Identified  by  Agne*  Chase. 

“  J.  Mildbraed.  edit.:  Botanik  (W-issenschaftliche  Ergebnisse  der  Deutschen  Zentral-Afrika-Elzpedition  1907- 
1908  unter  FUhrung  Adolf  Friedrichs,  Herzogs  zu  Mecklenburg,  Vol.  2),  Leipzig.  1914,  p.  623. 

■*  Hans  Meyer;  Ergebnisse  einer  Reise  durch  das  Zwiachenseengebiet  Ottafrikas,  191 1,  \iiU.  aa.<  dm  Dmtschr” 
.'^ikuiseehiftm  Ergdagaafskefl  So.  6,  1913.  PP-  93-101. 
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Fig.  8 — A  gcnrral  view  over  the  plain  at  Nyanxa  taken  from  near  the  baae  of  the  mountains.  It  shows  the  tall 
grass  with  scattered  trees.  Typical  acacia-tall  grass  countrv'. 

Fig.  9 — The  bank  of  the  Lwaba  near  Nyanza.  The  coarse  grasses  are  mostly  Sorghum  and  Arundinaria 
Natives  are  here  shown  crossing  the  stream  and  filling  the  pots  which  they  carry  on  their  heads. 
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Rreat  teniixTatc  rain  f<>ri*st  or  yello\vw<KHl  (l\Al:K'arpus)  forest  which 
(hmiinatcs  the  hi^h  ir.ountain  forest  land  of  Kast  Africa.  Fomierly  this 
f(»rest  must  have  been  much  more  extensive.  It  has  lH.“en  invaded  by  the 
natives,  seeking  new  land  for  agriculture  and  i>asture.'^  Much  of  the 
mountain  grassland  would  probably  revert  to  forest  were  it  not  for  the 
constant  burning  and  grazing.  .\  considerable  use  is  made  of  the  remaining 
forest:  it  furnishes  clothing,  utensils,  and  W(kk1  or  fuel  in  the  sha|x-  of  bark 
cloth,  w(kk1,  and  charcoal. 


.\(  A(  ia-Tai.i.  C.rass 

This  type  occurs  along  the  lowlands  on  the  west  and  al)out  the  northern 
and  eastern  boundary  lines.  It  consists  of  tall  grasst*s  three  tj)  five  feet  high, 
which  do  not  form  a  s(k1  but  cover  the  ground  much  as  d<x*s  a  cereal  crop 
when  sown  broadcast.  Scattere<l  through  this  grassland  either  singly  or  in 
clumijs  are  trees  of  naxlerate  size,  seldom  over  30  to  40  feet  high,  often 
with  Hat,  w  idespreading  top,  giving  a  landscape  with  a  parklike  or  orchard- 
like  appearance.  The  gras.ses  are  chieHy  Ilyparrhenia  filipendula  (Hochst.) 
Stapf,  Themeda  triandra  Forsk.,  and  Cymhopo^on  giganteus  (Hixdist.) 
Stapf. 

On  the  plain  just  back  of  the  shore  of  Lake  Tanganyika,  jxilms  fomi  a 
conspicuous  jiart  of  the  vegetation.  Borassus  is  quite  abundant,  and  the 
oil  palm,  which  has  lx*en  planted  throughout  the  grassland,  has  the  ap|X‘ar- 
ance  of  l)eing  a  part  of  the  natural  plant  cover.  \V<xk1  and  bast  filx*r  are 
securtxl  here.  The  bast  filxT  is  constantly  used  whenever  string  or  rope  is 
iH“txletl.  The  acacia-tall  grass  areas  are  not  as  well  suited  to  cattle  as  are 
the  mountain-grass  areas.  Ixvause  of  the  p<x)rer  forage,  long  tlrought  peritxl, 
higher  tnrix'rature,  and  greater  prevalence  of  disease.  Oioats,  cattle,  and 
shet*p  are  kept  in  this  region.  Tsetse  fly  tx'curs  aU)ng  the  shore  of  Lake 
Tanganyika."*  \i  X\anza  on  the  shore  of  Lake  Tanganyika  the  Belgian 
officer  had,  however,  an  unusually  fine  herd  of  cattle  that  received  excellent 
care. 


Marsh  Grass 

Wherever  water  stands  o\er  the  surface,  as  along  the  river  lx)ttoms  of 
northern  and  eastern  I’rundi,  the  marsh-grass  type  of  vegetation  occurs. 
Here  are  luxuriant  areas  of  papyrus  (Cyperus  papyrus  L.),  which  is  abundant 
in  lx)th  the  highlands  and  lowlands  of  equatorial  Africa.  Great  areas  of 
Andropogon  arundinacetis  (Willd.)  Stapf  occur  on  the  alluvial  land  of  the 
plains  alxmt  Xyanza.  Here  also  occur  Imperata  cylindrica  Thunbergii 
Dut.  &  Shintz,  Phragmites  communis  Trin.,  and  other  coarse  grasses. 


”  Compare  C.  H.  Stigand;  The  Lost  Forests  of  .\frica.  Ofotr.  Journ.,  Vol.  45,  191s.  PP-  SJ J~S2o;  and  D.  E 
Hutrliins:  Report  on  ttie  Forests  of  British  East  Africa.  Cd.  4723.  London.  1909. 

'•  De  Gteef,  op.  cU. 
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In  contrast  with  conditions  on  the  grassy  stepfK's  further  east  wild 
aniirals  are  not  abundant  in  I’rundi  as  a  whole,  although  along  the  shore 
of  I-ike  Tanganyika  the  smaller  antelope,  esix*cially  such  fonns  as  water- 
huck.  reetlbuck,  bushbuck,  are  numerous.  The  countr>’  in  fact  is  too  densely 
inhabiterl  to  ixrmit  of  great  numlxrs  of  w  ild  animals.  The  Watusi  do  not 
eat  wild  gam.e  and  i)iiy  little  or  no  attention  to  it.  They'*  regard  the  wild 
animals  as  men  transfonned  for  crimes  committed  during  their  human 
inhabitation  of  this  world.  Lions  are  supposed  to  l)e  kings,  while  leopiinls 
are  |)rinces.  Leopjirds  and  leofxird  cats  are  kilknl  for  their  skins,  which  form 
a  distinctiye  feature  of  the  gala  dress  of  the  Watusi  men.  Klephants  occur 
in  the  Kusizi  yalley.  Rhinoceroses  (xcur  rjuite  fretiuently  along  the  south¬ 
eastern  lK)rder. 

ISTIAHITAXTS 

I’rundi  is  estimate<l  to  have  a  |X)pulation  of  i,50t),(KK)  people.  Since  the 
total  area  of  rrundi  is  only  I2,2«)8  square  miles,  this  means  an  average  of 
122  {lersrins  per  sf|uare  mile  for  the  whole  area.  The  Resident,  P.  Ryckmans, 
has  statetl  that  in  certain  sections  of  the  country  there  are  loo  persons  per 
stjuare  kikimeter,  or  26t)  jxr  s'-juare  mile.  The  region  is  therefore  densely 
inhabited,  in  which  respect  it  contrasts  markerlly  with  other  regions  of 
t'entral  .\frica.*° 

The  Warundi,  or  people  of  I’rundi,  comprise  three  races;  the  Watusi,  the 
Wahutu,  and  the  Watwa  (Batwa).  .Authorities  differ  as  to  the  relative 
proportions  of  these  races.  Burgt**  gives  for  northern  I’rundi  20-30  per 
cent  Watusi,  but  in  his  “Dictionnaire””  he  gives  10  jxr  cent  as  the  relative 
numlxr  of  Watusi.  I)e  CireeP^  and  Franck*^  agree  with  Burgt.  In  a  short 
report  of  an  address  by  Ryckmans,^  Resident  of  I’rundi,  the  Wahutu  are 
said  to  constitute  05  |)er  cent  of  the  total  population,  which  would  leave  less 
than  5  per  cent  for  the  Watusi.  Ten  per  cent  seems  a  fair  general  estimate. 

The  Watusi  constitute  the  dominant  race  and  closely  resemble  the  Bahima 
of  .Ankole  (I’ganda  Protectorate)  and  other  cattle-keeping  aristocracies 
of  east-central  .Africa  and  are  generally  lielieved  to  lie  of  Hamitic  origin 
from  Galaland  or  to  lie  the  descendants  of  the  early  Fgyptians.  They 
have  sulxlued  the  Bantu  occupants  of  the  countries  into  which  they  have 
spread.**  The  Watusi  are  a  wonderful  people.  The  men  are  tall — five  feet 


'•  Burst.  Dictionnaire,  p.  33. 

••  See  for  comparative  purposies  the  density  of  population  map  in  Hans  Meyer:  Das  Deutsche  Kolonialreirh. 
V’ol.  I,  igop,  p.  80. 

”  Burst.  I.and  und  Leute.  p.  324. 

“  Burgt.  Dictionnaire.  p.  4. 

*  De  Greef.  op.  cil.,  p.  36. 

"Louii  Franck:  Lt  Mourrmenl  Giographiqur,  Oct.  23,  1921. 

*•  Hull.  Soc.  Royalt  dr  Gfogr.  d'.-inrrrs,  Vol.  41,  1921.  p.  19a. 

■  Sir  Harry  Johnston  believes  that  they  may  have  originated  in  Egypt,  an  opinion  not  concurred  in  by  C.  G. 
Seligmann.  See  H.  H.  Johnston:  Survey  of  the  Ethnography  of  Africa.  Jnurn.  .Anlhropoi.  Inst.,  Vol.  43, 

•913.  pp.  375-421;  especially  pp.  419- 421. 
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tfii  inches  to  seNen  feet  two  inches  in  hei^ht.*^  They  are  slender,  athletic, 
with  long  faces,  acjuiline  noses,  and  relatively  thin  lir>s.  Their  color  is  a 
chocolate  brown  to  almost  black.  The\'  are  clean-faced  and  usually  have 
shaved  heads.  Their  eyes  are  clear  and  full  of  fire,  and  the  expression  is 
animated.  Although  they  have  had  ver>’  little  contact  with  the  white  race 
they  show  an  intelligent  and  lively  interest  in  the  works  of  the  white  man 

and  an  appreciation  of  his 
knowledge.  They  are  a  race 
to  l)e  admired,  and  the  traveler 
is  glad  to  associate  with  them. 

The  manners  of  this  people 
are  exceptionally  gfXKl.  When 
they  meet  each  other  they  give 
appropriate  greeting,  .\mong 
the  ^'hiefs  this  consists  of  a 
st*ries  of  salutations  while 
holding  each  other  by  the 
shoulder  or  ellxjw  with  lx)th 
hands.  According  to  Burgt  a 
man  says  to  his  chief,  “I  sho, 
sho,  sho,  gir  inka”  (I  hope  your 
cattle  are  doing  well).  The  re¬ 
ply  is,  “Eeh,  eeh”  (I  hope  yours 
are  also).  Since  this  people's 
rt'gard  for  the  cow  amounts, 
as  it  did  among  the  Egyptians,  almost  to  worship,  it  is  not  surprising  that 
salutations  should  take  this  fonu.  The  greeting  is  at  times  very’  long, 
lasting  several  minutes.  It  is  subject  to  many  variations,  depending  largely 
on  the  stx'ial  position  and  relationship  of  the  two  men.  It  is  carried  on  in  a 
low  tone,  audible  only  within  a  few  feet  of  the  sjieaker. 

The  salutation  Iwtween  two  men  meeting  for  the  first  time  in  the  day 
would  run  alxiut  as  follows: 

A.  M wakey e?  (Good  day?). 

B.  Mwakeye  ((kxxl  day). 

A.  .-Kmahoro?  (All  is  well?). 

B.  .'Vmahoro  (All  is  well). 

.\.  Uragumye?  (.\nd  the  women?). 

B.  N'dagumye  (The  women  are  well). 

\eza  (It  is  well). 

B.  \eza  (It  is  well). 

The  greeting  of  the  white  man  who  understands  none  of  the  native 
language  is  generally  carried  out  alxjut  as  follows.  The  chief  will  first 
place  on  ihe  ground  the  spear  and  lx)w  and  arrow’s  which  he  always  carries. 


Fit;.  10 — Chief  .\rarawr  (right),  hii  »on.  and  nephr»-. 
They  wear  a  garment  of  calico.  'Americana."  over  th»'  hark 
cloth  drm  with  raphia  or  banana  fiber  epaulets,  a  cloth 
band  round  the  head,  and  on  top  a  small  wizard's  vial,  in 
Anirawe's  case  replao-d  by  a  grwn  glass  stopper.  Tin-  white 
shell  worn  by  the  chiefs  is  seen  on  .\rarawe's  neck. 


»  Duke  at  Mecklenburg,  op.  cU.,  p.  48- 
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He  will  then  approach  the  white  man  and  shake  hands,  while  clasping  the 
white  man’s  hand  in  lx)th  of  his. 

The  Watusi  are  wonderful  athletes.  Tall  and  lank,  they  excel  in  jumping 
and  are  also  capable  runners.  In  the  high  jump,  with  a  small  tennite  hill 
as  a  start,  they  clear  a  string  at  a  little  over  eight  feet.**  They  can  easily 
jump  over  a  tall  man  and  o^•er  several  cattle.  .-Vs  l)owmen  they  shoot  with 
terrific  force  but  not  verx*  ac¬ 
curately.  This  lack  of  accuracy 
may  lie  ixirtly  due  to  direction 
of  attention  to  their  prayer 
which  is  chanted  dramatically 
while  they  hold  the  drawn  lx)w. 

They  also  hold  the  long  spear 
in  the  hand  which  draws  the 
Ik)w.  In  throwing  the  j>pear, 
which  also  is  done  with  great 
force,  they  are  much  more  ac¬ 
curate. 

In  the  dance  the  Watusi  are 
entirely  free  from  the  Ixxiily 
contortion  so  characteristic  of 
nt‘gro  dances.  A  large  Ixxly  of 
men  elegantly  dresscxl,  each 
cann  ing  a  long  lx)w  and  spear, 
move  together  as  one  man,  the 
rhythm  being  perfectly  main¬ 
tained  and  made  audible  only 

by  the  rapid  tapping  of  the  feet  ** — W'atusi  dressed  for  the  dance.  Kach  wears  an 

,  ,  •  u  f  u  1  f  undergarment  of  dark  brrk  cloth  and  a  lei>pard  or  leopard- 

and  the  SW  ish  of  thousands  of  cat  skin  over  the  shoulder  and  around  the  loins,  .\round 

soft  wire  anklets.  In  front  of  th**  ankles  are  dosens  of  small  wire  anklets.  The  white  head- 

,  .  dress  is  a  piece  of  hide  with  the  long  hair  standing  out 

the  line  of  dancers  one  or  around  the  head, 
more  of  the  chiefs  moves  back 

and  forth  directing  the  dance.  The  whole  is  a  great  ballet  unexcelled|in 
grace  and  rhythm.  At  times  the  whole  mass  rises  into  the  air  in  a  high 
jump,  but  at  no  time  is  there  any  show  of  exertion.  In  one  of  the  most 
impressive  stages  all  kneel  dow'n  on  one  knee  and  a  poet  recites  the  heroic 
deeds  of  the  chief  and  his  trilw. 

The  Subject  Wahutu 

The  Watusi  own  the  cattle,  control  the  land,  and  employ  the  Wahutus 
to  do  their  work.  The  Wahutu  are  a  Bantu  race  constituting,  according  to 
different  authorities,  from  65  to  95  per  cent  of  the  population.  They  are  a 
subdued  people  and  have  been  profoundly  influenced  in  their  manners 


f  r 


our  custon’s,  virtues,  vices,  and  beliefs.  If  the  country  should  Ik*  overrun 
by  whites  the  Bantu  wouKl  change  gladly  from  the  subservient  position  he 
holds  with  reference  to  the  W’atusi  to  a  similar  position  with  resjx'ct  to 
the  whites,  while  the  W’atusi  with  his  racial  pride  and  feeling  of  superiority 
would  probably  resent  to  the  last  an  unjust  domination. 

There  are  no  slaves  in  Trundi;  and  the  jwsition  of  the  W’ahutu  is  by  no 
n'.eans  a  bad  one,  since  they  are  recognized  by  the  king  and  granted  many 
privileges. 


Thk  Py(;my  W’atwa 

The  W'atwa  are  a  race  of  pygmies  dependent  largely  on  hunting  and  are 
despisetl  and  called  Ijeasts  by  W’atusi  and  W'ahutu  alike.  They  have  proba¬ 
bly  cccupietl  the  countr\’  longer  than  any  other  trilx.  They  constitute 
less  than  five  [x*r  cent  of  the  total  inhabitants  and  are  especially  numerous 
in  the  forests  and  along  the  river  l)ottoms.  They  are  nomadic,  timid,  cruel, 
fierce,  and  aggressive  in  war.  The  W’atusi  call  them  in  derision  “sons  of  the 


Flu.  — .\  Watusi  dance.  About  500  men  are  here  taking  part  in  a  dance  that  reminds  one  of 
a  great  national  ballet  and  is  entirely  unlike  tbe  usual  negro  dances.  From  one  to  six  solo 
dancers  are  in  front  of  tbe  main  line.  In  the  photograph  Chief  .Ararawe  and  his  nephew  are  seen. 
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and  customs  by  the  W’atusi  who  entered  the  country-  several  hundred 
years  ago.  'I'hey  are  tall,  brawny,  agile,  active,  and  largely  devotid 
to  agriculture  and  trarling.  They  would  probalily  lie  pastoral  if  it  yvere 
not  for  the  W’atusi.  who  have  pre-emptefl  this  privilege.  The  more  in- 
fiuential  iren  of  W’ahutu  often  own  one  or  two  cows.  Burgt  (1912) 
regards  them  as  far  alnive  the  ordinary-  Bantu  in  intelligence.  They  ac¬ 
cept  with  less  reserve  than  the  W’atusi  the  teachings  of  the  missionary- 
and  are  regarded  as  more  promising  or  pliable  material  on  which  to  graft 


Kig.  13 — The  chief  interest  of  the  Watusi  is  their  cattle.  These  are  lame-bodied  animals  with  unusually  larite 
horns  (in  general  about  3  feet  long).  The  cow  shed  at  the  right,  which  was  constructed  on  plans  submitted 
by  the  Belgian  authority,  is  not  typical  of  the  huts  used  by  the  Warundi. 

Fig.  14 — Wahutu  hoeing.  They  work  more  or  less  in  unison  and  to  song.  .\t  the  l>eginning  and  end  of  the 
day's  work  they  form  a  dancing  party,  using  the  hoe  instead  of  the  s|)ear,  and  greet  thr  B<'lgian  officer  for 
whom  they  are  working. 


Fig.  is — Chief  .\rarawe's  men  brought  before  the  chtf  de  paste  to  pay  the  yearly  head  tax  of  2  francs. 


Fig.  is 


Fic.  i6 — Various  types  o(  baskets.  The  tall  basket  at  the  right  is  very  light  and  has  a  design  made  by  the  use 
of  a  dark  varnish-like  material.  Next  to  it  are  two  well  woven  grass  baskets  of  which  the  tops  and  bottoms  are 
much  alike  and  fit  tightly  together.  At  the  left  is  a  heavy  double  basket  used  to  carry  produce  purchased  in  the 
market.  The  basket  next  without  a  cover  is  used  in  making  cassava  flour.  At  tlie  right  is  shown  a  wooden 
container  used  especially  in  making  palm  oil.  A  woven  sack  is  shown  in  the  back  at  the  left. 

In  this  tribe,  as  among  other  cattle-keeping  aristocracies  of  eastern 
Africa,**  the  regard  for- the  animals  amounts  almost  to  worship  and  results 
in  the  greatest  protection  and  care.  The  cattle  (inka)  are  large,  well-shaped, 
with  enormous  horns  and  large  bodies  indicating  a  foundation  in  the  big¬ 
horned  African  race.  The  appearance  of  many  of  them  is  the  same  as  those 
picturetl  in  the  Egyptian  tombs  and  temples.  They  are  valuable  as  lieef 
cattle,  although  inferior  to  those  of  South  Africa.  The  cattle  are  herded, 
as  a  rule,  by  the  Ixiys  and  are  brought  into  the  boma  of  the  chief  at  night. 
Brands  are  apparently  not  used.  The  Watusi  have  a  lengthy  vocabularN-^* 
describing  each  type  of  cattle,  corresponding  somewhat  to  our  terms  - 
longhorn  (inyam bo),  hornless  or  small-horns  (ikongo),  red  (ikihogo),  white 
(ikihororo),  black  (umugeyo),  milch  cow  (inka  u’amasa),  heifer  (icyacyi), 
etc.  They  assign  to  each  animal  a  proper  name,  such  as  Nazoba,  Kimonge, 
Mugamba,  Ntaha,  Rutangiriw'angirye,  Muvumuwavyayevyambu,  etc. 

The  Watusi  do  not  eat  the  meat  of  other  domestic  animals  or  of  wild 
animals.  This  limits  their  meat  diet  to  beef,  of  which  they  are  very  fond. 


*  Compare  the  Bahima  and  Banyoro  of  the  Uganda  Protectorate.  See  John  Roacoe:  The  Northern  Bantu 
Cambridge,  191$. 

**  Burgt,  Dklionnaire,  p.  76. 
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elephant,  “murderers,”  “tanners,”  etc.,  while  the  Watwa  call  themsol\es 
“sons  of  men.” 

Amm.al  Industry 


C  attle  raising  is  the  most  outstanding  feature  of  native  industiy.  The 
Watusi  are  primarily  cattlemen,  and  no  land  could  lie  better  adapted  to 
that  pursuit.  It  is  a  high,  cool  country',  free  from  diseases  ordinarily  affect¬ 
ing  cattle  in  the  lowlands,  and  a  great  natural  grassland  furnishing  forage 
throughout  the  year. 


■dK 


■  Fig.  i8 

Fig.  17— TJw  principal  weapons  of  the  Warundi.  Beginning  at  the  left  are  three  arrows  used  by  the 
Watusi;  a  Watusi  bow  (sU  feet  long)  decorated  with  banana  fiber;  five  small-beaded  spears;  a  bow  of  the 
Wahutu  made  of  dark  wood  and  with  a  carefully  made  bowstring;  two  axes  and  a  club.  Almr st  every 
native  carries  an  ax  or  a  club  and  a  spear  or  two. 

Fig.  i»— At  the  left  the  large  wooden  wristband  used  by  Watusi  bowmen  to  protect  the  hand  and  thumb 
from  the  sting  of  the  bowstring;  above  several  types  of  wisard  foiU,  small  wooden  vials  with  stoppers 
m  which  is  carried  a  powder  to  protect  the  wearer  from  wizards;  two  knives,  the  shorter  of  which  is  worn 
M  the  upper  arm  and  has  a  sheath  held  together  by  wire,  while  the  longer  knife  carried  over  the  shoulder 
by  a  braided  cord  has  a  sheath  covered  with  raphta  fiber. 


THK  (iPXKiRAPHK  AI.  RKMKVV 

.■'cconlinR  to  the  Hdgian  chef  de  paste  at  Nyanza  they  previously  consuircd 
the  hides  as  well  as  the  n'eat  and  I)Io(k1,  hut  this  custom  has  lieen  stopinx] 
!)>’  the  Helgians  in  order  that  the  hides  may  he  ex|)orted.  They  hlml  their 
cattle  in  much  the  siirre  manner  as  the  Masai  hut  usually  eat  the  hl(K)d 
cooked  with  iK-ans. 

These  cattle  produce  relati\ely  little  milk,  from  a  liter  to  a  liter  and  a 
half  a  day.  'The  a\  erase  pnKluction  of  milk  per  cow  for  a  herd  ransins  from 
12  to  54  in  numher  for  ii  months  at  Nyanza**  was  c.u5  liter  jx-r  day. 
The  yield  in  hotter  airounterl  to  only  a  tenth  of  a  |X)und  jx*r  day.  The  men 
do  the  milkins,  twice  a  day,  at  n<K)n  and  in  the  evenins.  A  W(MKlen  vitse 
rounder!  on  the  l)ottom,  alxmt  a  f(K)t  long  and  four  or  five  inches  in  diameter, 
is  used  to  receive  the  milk.  The  vase  is  first  cleaned  with  fresh  cow  urine. 
The  calf  is  allowed  to  fet*d  for  a  few  mon  ents,  then  the  hind  legs  of  the  cow 
are  til'd,  and  the  calf  is  leil  away.  Tsually  several  m.en  engage  in  the  milk¬ 
ing,  one  or  two  to  hold  the  calf,  one  to  quiet  the  cow,  and  one  to  protei't  it 
from  insects  while  still  another  dcx's  the  milking.  The  milk  is  drunk  Innh 
fresh  and  curdleii.  Most  of  it  is  used  to  make  hotter.  This  is  done  by 
riK'king  a  calabash  which  contains  the  sour  milk  anti  cream  Ixick  and  forth 
until  the  hotter  is  fonned.  Butter  is  never  eaten  hy  the  natives  hut  is  used 
to  smear  over  the  Ixxly.  It  is,  however,  one  of  the  chief  export  commtKiities. 

There  are  estimateil  to  he  alx)ut  250,(KK)  cattle  in  I'rundi.  They  are 
therefore  not  nun  erous;  hut  they  are  hy  far  the  most  imix)rtant  economic 
asset,  judged  either  hy  W’atusi  or  Kuropean  standards. 

.As  compjired  with  cattle  all  other  domestic  animals  play  a  relatively 
uninqxmtant  part  in  the  agriculture  of  the  W'arundi.  Next  to  cattle  goats 
are  the  most  important.  Both  goats  and  sheep  are  kept,  hut  only  for  trade. 
They  are  never  eaten.  The  sam.e  is  the  case  with  chickens,  which  are  rare 
in  the  interior  of  I’ruridi.  Dogs  are  comm.on.  Cats  and  hogs  are  almost 
unknown. 

Bees  (inyuki)  are  kept  hy  the  W'arundi.  The  hives  are  made  from  trie 
trunks  or  from  papyrus  or  jxilm  fiber.  They  are  usually  cylindrical,  four  to 
five  feet  long  and  about  a  foot  and  a  half  in  diameter,  and  are  usually  hung 
from  the  limbs  of  tret's.  swarm  in  the  air**  is  brought  to  the  ground  hy 
loud  cries  an<l  h\’  throwing  water  or  dust  among  them.  The  honey  is 
taken  out  at  night  with  the  use  of  smoke. 


Pl.AXT  Industry 

The  W’ahutu  are  primarily’  agriculturists,  probably’  not  by’  choice,  as  has 
been  siiid,  hut  Ix'cause  they’  have  Ix'en  forcetl  to  give  up  the  cattle  to  the 
dominant  W'atusi.  The  W’atusi  are,  however,  intensely  interested  in  agri¬ 
culture;  the  women,  the  men,  and  even  the  chiefs  take  part  in  the  planting. 


*  Dr  Gtrrf.  op.  til.,  p.  64. 
■  Burgt,  Dictionaiirr. 
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Fig.  19— a  field  of  rlusinr.  This  is  one  of  the  imiwrtant  Rrains  of  the  hiRhlands.  It  is  used  larttely  for  ftMxl. 
The  heads  are  relatively  larRe,  and  the  yield  gootf- 

Fig.  20 — A  field  showing  mixed  planting.  Corn  ana  sorghum  have  been  harvested.  Colocasia  is  seen  in  th>- 
foreground.  There  are  also  young  plants  of  eassava  and  beans.  Since  all  cultivation  is  accomi>lished  with  the 
hoe  the  hillsides  offer  no  disadvantages. 
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Fig.  21 — Stasei  in  the  praparation  of  cataava  for  food.  Growins  cassava  is  seen  at  the  right. 
The  roots  are  dug  up,  peeled,  and  placed  in  the  earthenware  jar  at  the  left  to  ferment  for  about 
three  days,  then  sundried  as  shown  in  the  center.  After  this  it  is  pounded  in  a  mortar  and  sifted 
to  form  a  fine  flour.  The  woman  is  shown  holding  the  pestle  with  the  lower  end  in  the  mortar 
made  from  the  trunk  of  a  Ficus.  In  the  immediate  foreground  are  a  few  ears  of  corn. 


Annual  crops  are  planted  largely  at  the  Ix^'ginning  of  the  rainy  season.  The 
land  is  first  worked  into  good  tilth  with  the  hoe,  the  only  instrument  of 
tillage  used  by  the  Warundi.  In  many  places  the  natives  have  employed 
irrigation,  using  a  gravity  method.  The  systems  are  sometimes  quite  com¬ 
plex  and  are  often  constructed  under  the  chief’s  direction  by  all  the  men 
of  the  section.  In  that  case  all  are  supposed  to  profit  etjually  by  the  system. 
Water  is  not  only  carried  alxiut  the  mountain  on  contour  lines  but  is 
carrietl  across  canyons  by  means  of  dug-out  tree  trunks  put  in  place 
by  hand. 

The  agriculture  of  the  uplands  is  devoted  in  the  main  to  the  cultivation 
of  I)ananas,  beans  and  pieas,  eleusine,  sorghum,  corn,  colocasia,  and  sweet 
potatoes.  Beans  of  many  kinds  are  grown,  and  to  a  lesser  extent  the  cowpea. 


Rurgt.  Dk'tlonnain’  p.  ai. 
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Htans  (ikiharage)  constitute  one  of  the  principal  crops,  probably  ranking 
with  the  banana  as  the  most  important  agricultural  crop,  important  as  a 
f(Kxl  and  also  as  an  export  crop.  Burgt"  gives  Kirundi  names  for  loi 
different  varieties.  .Almost  all  of  these  are  Phaseolus  vulgaris  of  different 
strains.  They  are  usually  Itoiled  in  water  and  eaten.  Cowpeas  are  often 
c(X)ked  while  still  somewhat  green  and  are  eaten  out  of  the  pod. 

Bananas  (ikitoketoke)  are  grown  extensively  over  much  of  Urundi.  They 
form  dense  plantations  on  almost  any  type  of  land.  As  a  rule  they  do  best 
on  the  richer  soil  and  where  somewhat  protectetl  from  the  wind.  Burgt” 
states  that  they  almost  disappear  on  the  plateau  of  Mugamba  at  6,750 
feet  elevation.  They  grow  so  naturally  that  the  W’atusi  pay  little  attention 
to  them,  and  the  plantations  are  not  well  kept.  The  bananas  are  seldom 
eaten  as  fresh  fruit  but  are  usually  picked  green,  peeled,  and  boiled.  More 
often  they  are  carefully  packed  into  a  pit  surrounded  by  fresh  banana 
leaves.  They  are  covered  with  green  leaves  and  alxive  this  with  dry  leaves 
and  sticks,  which  are  burned  off.  The  pit  is  then  covered,  and  the  bananas 
are  allowed  to  ripen.  They  are  then  peeled,  macerated,  and  the  juice 
expressed.  In  order  to  accomplish  the  rather  difficult  feat  of  sejiarating  the 
juice  from  the  pulp  of  the  banana  they  mix  the  pulp  with  grass  and  squeeze 
out  the  juice,  throwing  the  pulp  and  grass  away.  This  juice,  addeti  to  water 
and  allowed  to  sour,  constitutes  the  sw'eet  beer  (umutolie)  drunk  chiefly 
by  women  and  children.  Since  it  is  a  nonintoxicating  beverage  it  is  deemed 
unworthy  of  the  men.  If  the  juice  is  mixed  with  the  flour  of  retl  sorghum 
(made  from  dried  germinated  seed)  it  ferments  and  in  four  or  five  days  is 
ready  for  use  and  is  known  as  beer  (urwagw’a). 

The  banana  plays  a  ver>'  important  r61e  as  a  filier-producing  plant.  It 
also  supplies  the  chief  wrapping  material.  Beans,  sorghum  flour,  and  butter 
are  all  transported  in  banana  containers. 

Sorghimi  (isakka)  is  an  important  crop.  There  are  two  principal  kinds,  a 
white  sorghum  usually  marketed  as  threshed  seed,  and  the  double-seeded, 
deep  red  type,  usually  marketed  in  the  head.  The  method  of  culture  is 
similar  to  that  of  corn,  but  when  nearly  ripe  the  heads  with  about  two  feet 
of  stalk  attached  are  cut  off  and  stuck  down  into  the  ground  to  dr>'.  The 
sowing  of  sorghum  is  accompianied  by  one  of  the  chief  festivals  of  the  year, 
when  all  the  people  come  together  at  the  call  of  the  king  to  celebrate  the 
event.  Even  the  Batwa  are  admitted  to  the  presence  of  the  king  on  that 
day.  The  natives  do  not  attempt  to  produce  in  excess  of  their  needs,  and 
De  Greef  estimates  the  sorghum  plantings  to  lx.*  three  fourths  of  a  hectare 
(under  two  acres)  per  able-bodied  man. 

Kleusine  (uwuro)  is  also  a  crop  of  importance.  It  was  seen  growing 
extensively  in  the  region  alxmt  N’gano  N’gano.  The  fields  blended  with  the 
natural  grasslands  anti  could  not  be  distinguished  at  a  distance.  They  were 
usually  small,  from  one  to  a  few  acres.  This  grain  is  made  into  a  flour  and 


consuii  e<l  as  f(MKl  and  only  rarely  used  to  make  l>eer.  It  is  Rrown  l)ro.i(l(ast 
on  soil  kept  level  and  not  ridutHl. 

('orn  (iki^uri)  does  l)est  in  the  moist  valleys,  where  as  many  as  three 
crops  are  ^rown  a  year.  It  is  an  imix)rtant  fcxx!  crop.  It  is  eaten  raw  hv 
the  children,  is  lM)ile<l  on  the  cob  or  roastwl,  and  is  also  ground  into  a  llour 
and  made  into  a  thick  mush,  ('orn  is  stored  in  the  huts,  tie<l  up  in  trees 
in  bunches  with  the  husks  on,  and  also  stackwl  on  bamlxM)  fences  with 

tips  down.  It  is  either 
huskerl  in  the  field  or  the 
stems  are  cut  Ik'Iow  and 
alnne  the  ear  to  facilitate 
stacking  on  the  bainlKK) 
fences.  This  latter  meth(Kl 
was  employer!  on  the  low¬ 
lands  along  the  lake.  Corn 
is  planted  on  a  level  soil 
surface,  often  among  kin- 
anas.  The  seeds  are  usually 
soakerl  for  one  day  liefore 
iK'ing  put  into  the  ground. 

Sweet  jxitato  (ikizuinbu) 
is  planted  either  on  a  flat 
surface  or  sometimes  in 
slightly  raiser!  IkhIs.  The 
r(K)ts  are  taken  out  of  the 
grriunr!  whenever  they  are 
rear!y  to  Ik*  eaten.  Colocasia 
(amateke)  is  also  a  relatively  important  nxit  crop. 

To  the  crops  mentirinw!  must  be  arlrlerl  pumpkin  anrl  srjuash,  green 
peppers,  castor  bean,  anrl  various  other  vegetablr^s.  The  leaves  of  lK*ans 
are  riften  eaten  as  spinach.  I\*anuts  are  also  extensively  grown. 

In  the  region  alKuit  the  lake  the  oil  palm  (ikigazi)  has  Ix-en  planterl  and 
constitutrjs  one  rif  the  most  important  products.  The  nativrjs  here  are 
Wahutu  largely  anrl  are  rlependent  almrjst  entirely  on  agriculture.  They 
gather  the  palm  kernels  anrl  sell  oil  to  the  natives  inlanr!  where  oil  cannot 
be  pnKlucerl.  The  exjxirt  from  the  three  chief  centers  rif  prorluction,  Nyanza. 
Rumonge,  anrl  I'sumbura,  amounts  accrmrling  to  De  Greef  to  alxiut  six 
tons  per  month,  exclusive  of  the  inlanr!  trarle.  Palm  oil,  like  butter,  is 
userl  by  the  natives  to  oil  their  Ixxlirsi  Imt  is  much  more  important  as  a 
ctxiking  oil,  user!  in  the  preparatirin  of  vegetables,  lieans,  fish,  anr!  Ixjef. 

C;i.ssava  is  the  mrist  important  crop  of  the  lowlands.  A  few  plantations 
were  st‘en  on  the  uplanrls,  but  they  rlir!  nrit  Irxik  promising.  The  upland 
region  is  probably  trx>  crdrl.  The  stems  are  stuck  into  the  grounr!  two  to 
thrtK*  feet  apart  anr!  stxm  grow  to  frirm  a  thicket  four  to  ten  feet  high.  .\t 
alxiut  the  fourth  year  it  is  r!ug  up,  anr!  another  crop  is  plantrx!.  During 


Fn;.  21 — Palm  oil  sold  as  an  orangr-t-oUa-ed  liquid  in  earthern 
puis  in  the  market  at  Nyanza.  1  he  pots  are  often  covered  with  a 
green  banana  leaf  tied  on  with  banana  fiber.  The  natives  are 
Wahutu  dressed  either  in  ‘.Americana.*  goat  skins,  or  bark  cloth. 
Fach  carries  one  or  two  long  spt  ars. 
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most  of  that  time  the  plantation  furnishes  hnnl,  single  plants  In-ing  dug  up 
or  even  a  few  r(X)ts  remove<f. 

It  is  eaten  fresh,  lx)iled,  or  bakeil.  It  is  jx'eled,  fermented  for  two  or 
thrix*  days  in  a  |X)t  of  water,  drietl  in  the  sun,  and  lx)ilerl  and  eaten.  After 
U'ing  |)eel«l,  fermentetl,  and  dried  it  is  pounded  into  flour;  and  this  flour  is 
l)oiI«l  to  make  a  pasty  loaf,  one  of  the  chief  fo<Kls  of  the  natives.  In  the 
ir.arket  cas.sava  is  soUl  as  fresh  r(X)ts,  feircented  and  driixl  r(X)ts.  and 
as  flour.  It  is  also  sold 
roiisted,  lx)iled,  and  as  a 
loaf  made  of  cassava  flour. 

The  lea\es  are  sold  as  spin¬ 
ach.  It  is  exix)rted  only  as 
cassiiva  flour. 

Sugar  cane  is  grow  n  along 
the  lake  and  here,  as  else¬ 
where  in  .Africa,  is  eaten 
fresh. 

Markkts 

Three  markets  in  south¬ 
ern  rrundi  were  visite<I  by 
the  writer— one  at  Xyanza, 
one  on  the  Macombe  River, 
and  one  at  N’gano  X’gano 
(see  Fig.  2). 

The  markets  of  Urundi 
contrastetl  shitlrply  with 
those  seen  in  other  parts 
of  .Africa.  The  men  do  the 
trading.  .At  Xyanza  a  few  women  were  present,  selling  lx*er  (jxmilx.')  for 
most  |)iirt;  but  in  the  mountains  no  women  were  seen. 

.At  X’gano  X’gano  the  market  was  held  on  an  area  of  bare  ground  with 
no  buildings  of  any  kind.  The  same  was  true  of  the  market  at  the  river.  .\t 
Xyanza  two  shelters  have  been  constructwl  for  the  use  of  the  natives.  I'nder 
one  of  these  lx*t*f,  fish,  and  goat  meat  are  offered  for  sale.  The  meat  is 
usually  cut  up  with  the  hide  still  in  place  and  sold  in  relatively  small  pieces. 
The  goat  meat  was  sold  to  a  small  force  of  Askari  maintained  by  the  Belgian 
officials.  There  was  no  definite  hx'ation  for  the  different  pnxlucts.  The 
following  are  jimong  the  more  imfx)rtant: 

( as.sava — leaves  to  lx‘  used  as  spinach;  fresh  r(X)ts;  r(X)ts  baked  or 
fx)iled;  rfx)ts  peeled,  fermentetl,  and  drietl;  flour  made  t)f  fermentetl  tlrietl 
roots;  a  dough  cake  made  of  cassava  fl<mr. 

Beans— tlr\-. 

(  t)wpea — dr\'  peas,  alst)  lx>iled,  nearly  ripe  ptxls. 

(  orn— lx>iled,  nearly  ripe,  still  in  husk. 


Kn..  ij — .A  Grcfk  trader  of  the  better  type  and  his  hut  near  the 
native  market,  Nyanza.  In  the  ph.>tngraph  arc  shown  cattle  hides, 
IKilm  kernels  in  baskets,  beans,  butter,  and  cassava  flour  in  banana 
leaf  containers.  Wahutu  traders  at  the  left  who  have  brought  in 
their  produce.  The  trader  is  s.-en  in  the  l>ack  with  his  Swahili 
wife  with  the  calico  gown  thr.)wn  over  her  h-ad.  and  his  three 
negro  as.sistants. 


354 


THK  GEfXiRAPHlCAL  REVIEW 


Sorghum — white,  shelled;  red,  still  in  head. 

Palm  oil— sold  in  earthen  pots,  three  gallons  for  four  hellers;  nuts  are 
occasionally  sold  with  outer  pulp  still  intact. 

Sweet  potatoes — roots,  fresh,  Ixjth  white  and  red  types. 

Salt — one  of  the  most  important  imports,  sold  in  small  lots  wrapped  in 
a  leaf  or  banana  fil)er. 

Eggplant — green  or  almost  ripe. 

Tobacco — as  a  dr>'  leaf;  as  dry'  powder,  or  snuff;  as  a  liquid  for  use  in 
the  nose. 

Beer— either  by  the  pot  or  by  the  drink. 

Bark  cloth;  ba.skets;  woven  bags;  mats;  hats  (wizard  foils);  knives. 

At  Xyanza  palm  oil 
was  sold  in  a  fluid  state 
in  earthenware  containers, 
but  in  N’gano  N’gano  it 
was  sold  as  a  solid,  care 
lieing  taken  to  protect  it 
from  the  direct  rays  of  the 
sun. 

In' the  market  at  Xy¬ 
anza  the  produce  was  pre¬ 
sented  to  the  trader  in  the 
following  form; 

Cassava  flour,  com 
meal,  and  sorghum  flour 
in  banana-leaf  containers, 
15-25  kilos  each;  beans  in 
long  containers  made  of 
leaves;  palm-oil  nuts  in 
baskets  or  grass  and 
banana-leaf  containers;  palm  oil  in  earthen  pots  emptied  into  gasoline  or 
oil  cans  and  shipped;  salt  imported  in  leaf  containers. 

At  N’gano  N’gano  there  was  much  less  food  in  proportion  to  other  articles 
than  at  Nyanza.  Fiber,  both  banana  and  raphia,  and  charcoal  were  impor¬ 
tant  articles  of  sale  in  this  market.  Charcoal  is  burned  in  the  upland 
forest  and  brought  to  market  in  containers  made  of  grass  and  bound  about 
with  l)ast  fiber.  Because  of  the  scarcity  of  wood,  how'ever,  much  of  the 
cooking  is  done  with  sorghum  or  cornstalks  and  similar  refuse. 

The  market  is  largely  a  place  where  food  products  are  exchanged.  In  the 
part  of  Urundi  visited  by  the  writer  the  currency  in  standard  use  was  the 
German  heller.  The  silver  franc  with  an  .\lbert  head  would  pass  for  44 
heller;  but  paper  or  Leopold  silver  or  even  French  Republic  silver  would 
not  be  accepted.  Most  of  the  exchange  is  done  with  the  heller  and  the 
.\ll)ert  franc. 


Fig.  34 — Butter  it  brought  to  the  trader  in  banana  leaf  con¬ 
tainers.  For  shipment  to  the  warmer  countr>’  it  it  melted  and 
poured  into  gasoline  or  oil  cans.  Here  two  natives,  a  Swahili 
(in  front)  and  probably  a  Congo  negro,  are  seen  carT>'ing  empty 
oil  cans  to  be  used  for  this  purpose  at  Nyanza. 
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Export 

Most  of  the  jmKluce  is  consumed  by  the  dense  population,  estimated  at 
some  120  to  the  scjuare  mile.  Cattle  furnish  the  chief  export  in  the  form  of 
hides.  Some  butter  is  also  exporter!,  and  a  little  agricultural  produce. 
l)e  (ireef**  gives  the  minimum  cjuantity  of  protluce  furnished  each  month 
by  the  natives  at  the  lake  ix)rts  in  tons  as  in  Table  III.  Exi)orts  are 
shipiKxi  by  lK>at  to  Kigoma.  From  Kigoma  butter  and  oil  and  hides 
are  sent  on  to  Dar  es  Salaam  by  rail,  a  distance  of  780  miles.  From  here 
they  are  reshipped  to  India  or  Pmrope. 


T.able  III — Monthly  Exports  from  Lake  Ports  in  Tons 


Product 

Nyanza 

RUMONtiE  1 

Usumbura  1 

1 

Total 

Cassava  Hour . 

3-5 

5 

2  ' 

10.5 

Beans  and  peas  . 

3 

3 

20 

26 

Palm  oil . 

I 

.S 

0.2 

6.2 

Bananas  . 

2 

2 

4 

Peanuts . 

3 

Corn  meal . 

2 

2 

Cassava . 

2 

2 

Total  . 

.33-7 

Routes  to  Uruntm 

Crundi  and  Ruanda  are  not  easy  of  access.  The  shortest  route  to  Urundi 
is  through  Tanganyika  Territory’  by  rail  from  Dar  es  Salaam  to  Kigoma 
(780  miles),  which  rerjuires  about  two  days,  and  thence  by  one  of  the 
small  steamers  that  ply  irregularly  between  Kigoma  and  the  lake  piorts  of 
Crundi,  The  total  time  required  would  be  alxiut  ten  days.  To  facilitate 
export  and  development  of  the  rich  resources  of  Urundi  and  Ruanda  the 
('•emians  had  projected  a  line  from  Talxira,  on  the  Central  Railway,  to 
Kaseke  at  the  junction  of  the  Nyavarongo  (Kagera)  and  Ruvuvu 
Rivers;”  but  no  steps  had  lieen  taken  to  put  this  in  execution  before 
the  outbreak  of  the  war.  The  considerable  expert  trade  of  Ruanda  in 
hides  used  to  go  out  chiefly  by  the  Uganda  railway.  From  Mombasa 
to  Kisumu  on  Lake  Victoria  is  584  miles  by  the  railway;  thence  one 
goes  by  boat  to  Bukoba  and  by  a  trek  of  about  200  miles  across  to  Urundi. 
The  time  required  for  this  route  is  about  30  days. 

Ruanda  and  I’^rundi  lie  more  or  less  in  the  line  of  a  Cape-to-Cairo  route.** 

•op.  cU..  p.  33. 

”  C.  P.  MacCarthy;  German  Plans  for  Railway  Development  in  East  Africa.  Geogr.  jemrn.,  Vol.  s  J.  1918. 
PP-  314-323- 

“A  Cape-to-Cairo  time-table  was  worked  out  some  time  ago  (Commerce  Repts.,  Mar.  7,  tgiS,  p.  874).  The 
African  World  (Dec.  17.  1921)  announces  a  “Cook's  Tour'  from  Cairo  to  the  Cape  under  the  guidance  of  Sir 
Alfred  Sharpe,  the  itinerary  of  which  is  planned  to  go  through  “the  very  heart  of  the  new  Ruanda  district  of  the 
Congo  Colony*  to  Uvira  at  the  northern  end  of  Lake  Tanganyika.  According  to  Sir  Alfred's  schedule  36  days 
would  be  required  to  reach  Butiaba  and  almost  80  to  reach  Ijike  Tanganyika.  On  the  regular  schedule  for 
travelers  on  the  route  through  Egypt,  the  Sudan,  and  Uganda,  it  requires  connection  between  steamers  which 
sail  twice  a  month,  and  no  very  accurate  schedule  can  be  estimated. 
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The  trip  from  C'airo  to  I^ke  Victoria  can  Ik*  made  by  rail,  steamer,  or  nutior 
with  alnmt  no  miles  trek,  then  by  lx>at  to  Bukoba  and  2(X)  miles  across 
I’rundi.  This  would  recjuire  from  6o  to  8o  days.  From  Cape  Town  one 
can  go  by  rail  to  Bukama  and  by  steamer  and  rail  to  .\llK*rtville  on  l^ke 
'Fanganyika.  This  would  re<juire  from  20  to  30  days.  .\  partial  alternative 
will  be  f)ffered  by  completion  of  the  Benguela-Kamlxne  railroad,  .\nother 


B Stanleyville  MtRuwen2ori.  |k  .  J  ^ r-’ 
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Fig.  2S — Skrtch  map  sliowinK  the  situation  cf  Ruanda  and  Vrundi  in  relation  to  contiguous  tcrritorVs. 
The  former  provincial  boundary  is  shown  by  a  dotted  line,  the  boundary  of  the  area  held  under  Belgian  mandate 
by  a  heavy  dot-and-dash  line.  Scale  of  map  1:15.000.000. 


approach  from  the  west  is  by  way  of  the  Congo,  a  route  retjuiring  almost  as 
much  time  as  the  trip  up  the  Nile  but  one  that  can  Ik*  made  entirely  by  rail 
and  steamer. 

POI.ITIC.M.  SlTlWTIOX 

Becaust*  of  the  remoteness  of  I'rundi  and  Ruanda,  the  character  of 
the  people  and  the  form  of  government,  (ierman  authority  was  only 
established  slowly,  “(ierman  supremacy  is  only  recognizer!  to  a  ver>’ 
limited  extent,”  siud  Duke  .Adolphus  of  MecklenlK*rg  in  1910.**  .A.t  the 
outbreak  of  the  war  the  (iennan  authorities  had  gaint*tl  ascendancy  over 


"Op.  fit.,  p.  44. 


I  RI  N'DI,  TERRITORY  AND  PEOPLE 


357 


the  Sultan  of  Ruanda,  whilst  Urundi  was  still  largely  free  of  white  domina¬ 
tion.  a  result  of  the  war  the  two  territories  pjissed  under  the  mandate 
(if  Belgium.  The  lK)undar>’  of  the  mandaterl  area,  however,  is  not  quite 
coincident  with  that  of  the  former  provinces;  in  particular,  a  strip  of 
eastern  Ruanda — a  jxirtion  of  the  territory  ruled  by  the  native  king  of 
Kuanda— was  retaincxl  by  the  British  for  construction  of  the  Capt'-to- 
Cairo  line.'*”  Politically  Trundi  is  a  feudal  monarchy  ruled  by  a  monarch 
who  jx)sses.ses  absolute  jx)wer  and  is  surrounded  by  a  large  court.*'  From 
him  the  chiefs  receive  their  authorization  and  are  apportioned  their  land 
and  in  turn  exert  absolute  authority  over  their  subjects.  The  first  act  of  the 
Belgians  was  to  restore  and  supjxirt  the  legitimate  ruler.*-  He  is  a  young 
boy  about  to  or  12  years  of  age,  and  the  government  is  in  the  hands  of  a 
council  of  three  at  the  present  time.  Both  the  governor  of  the  mandated 
territor>'  and  the  Resident  of  Frundi  are  deeply  intert*sted  in  the  welfare  ol 
the  natives  and  are  seeking  to  prevent  their  exploitation  by  Furopeans. 
('are  is  being  taken  to  preserve  the  native  institutions,  and  it  may  be  noted 
(hat  the  head  tax  (two  francs)  is  much  lower  than  in  other  parts  of  .Africa. 
While  Furopean  cereals  and  crops  of  industrial  value  are  being  intnxluced. 
the  Belgian  authorities  are  attempting  primarily  to  foster  pnxluction  of 
the  native  resources  and  to  build  up  trade  with  the  natives  on  this  basis. 
For  instance  the  chef  de  paste  at  Nyanza  was  intrcxlucing  l)etter  typws  of 
maize  and  also  experimenting  with  cassava  on  the  highlands  and  with 
cattle  on  the  lake  shore.  To  the  writer  it  appearetl  that  there  was  excellent 
g{x:d  feeling  between  the  Belgian  officials  and  the  natives  and  an  attempt 
on  both  sides  to  co-operate  for  the  m.utual  gcxxl. 


“On  this  spf  tlie  report  by  Capt.  J.  E.  Phillips  in  the  article  "The  Cape-to-Cairo  Railu-ay  and  Train  Ker¬ 
ries,’  by  H.  Wilson  Fox.  Cttogr.  Journ.,  \’ol.  ss,  19JO.  pp.  73-108. 

"  P.  Ryckmans.  Resident  of  Urundi.  reported  in  Bull.  Soc.  Royale  de  Ciogr.  d’Anvers,  Vol.  41,  ton,  pp. 
193-196. 

“See  the  account  of  Ruanda  and  Urundi  in  Lt  MoHremenl  Cfographique,  Oct.  23.  1921.  summarized  from 
the  oflirial  report  of  the  minister  of  tlie  colonies  on  Belgian  administration  in  tlie  occupied  territory  of  former 
Orman  East  .\frica. 


ALONG  THE  ANDEAN  FRONT  IN 
SOUTHEASTERN  BOLIVIA 


By  Kirtley  F.  Mather 

Denison  I’niversity 

Amid  canc  fields  and  cattle  pastures  twenty  miles  east  of  the  eastern 
front  of  the  Andes  lies  the  city  of  Santa  Cruz  de  la  Sierra,  approximately 
at  the  geographical  center  of  Bolivia.  Its  25, (xx)  inhabitants  are  cut  off 
from  contact  with  the  outside  world  by  almost  insuperable  barriers  of 
mountains,  sand-swept  plain,  and  river  swamps.  On  the  north  it  is  80  miles 
to  the  head  of  navigation  in  the  Amazon  basin  (Quatro  Ojos  on  the  Rio 
Pirai):  on  the  east  it  is  4(X>  miles  to  navigation  on  the  Rio  Paraguay  (Puerto 
Suarez);  southward  it  is  475  miles  to  the  railhead  at  Embarcacidn,  Argen¬ 
tina.  In  each  of  these  directions  only  narrow  trails  or  heavy  oxcart  roads 
mark  the  routes  across  the  plains  and  through  the  jungle.  Westward  from 
Santa  Cruz,  communication  with  the  more  populous  highlands  of  western 
Bolivia  is  precariously  maintained  by  a  300-mile  mule  trail  which  climljs 
the  successive  ranges  of  the  Andes  to  reach  the  railroad  at  Cochabamba. 

From  this  isolated  city  the  writer  set  forth  in  Januarv',  1920,  with  two 
-American  companions  and  two  Bolivian  arrieros  to  explore  the  foothills  of 
the  Andes  ah)ng  the  route  which  leads  southward  past  the  frontier  city, 
^’acuiba,  to  Eml)arcaci6n.  In  the  comparatively  short  space  of  forty  days 
we  inspected  in  greater  or  less  detail  six  of  the  mountain  ranges  and  three 
of  the  groups  of  hills  which  occupy  the  transition  zone  between  the  interior 
plains  on  the  east  and  the  Andean  Cordillera  on  the  west  in  latitude  18° 
to  23“  S. 

The  Santa  Cruz  Plains 

The  plains  of  Siinta  Cruz  are  the  northwestern  extension  of  the  (iran 
Chaco,  which  occupies  the  entire  southeastern  quarter  of  Bolivia  and  con- 
tinut's  southward  into  Argentina.  Near  Santa  Cruz  the  altitude  of  this 
great  interior  plain  is  approximately  1,400  feet.  Between  the  Rio  Grande 
and  Rio  Pilcomayo  its  western  margin  rises  to  an  elevation  of  alx)ut  2,500 
feet,  but  still  farther  to  the  south  near  the  Bolivian-Argentine  frontier  it 
again  declines  to  i,5(X)  feet  or  less.  The  trails  leading  southward  from  Santa 
Cruz  traverse  for  scores  of  miles  the  monotonously  flat  surface  of  this  plain, 
which  is  occasionally  crossed  by  shallow  arroyos  leading  eastward  from  the 
mountain  front.  Near  the  mountains  there  are  many  low  knolls  and  irregular 
rolling  hills  of  sand,  easily  recognized  as  ancient  dunes  now  anchored  by 
vegetation.  In  places  the  trails  pass  by  live  dunes  of  glistening  yellow- 
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Fig.  I  Rrconnausancc  turvey  map  of  the  front  ranges  of  the  eastern  Andes  between  latitudes  17*  4S*,S. 
and  22*  4s'  S.  Scale  approximately  1  ra.iso.ooo.  In  the  lon-er  right  comer,  mapshowing  location  of  the  area 
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white  siind,  restless  beneath  the  shifting  breezes  of  the  plain.  Anion^  the 
sand  hills  during  the  rainy  season  there  are  numerous  jxjnds  and  marshes 
which  disapiiear  at  times  of  ilrought. 


The  Sierras 

The  eastern  front  of  the  Andean  Cordillera  rises  abruptly  from  the 
western  side  of  this  plain  and  forms  a  broken  wall,  trending  approximately 
north  and  south  Ix'tween  the  63rd  and  64th  meridians.  The  mountain 
ranges  along  this  margin  of  the  Andes  are  for  the  most  part  long,  narrow, 
sharp-crested  ridges  w  hich  rise  to  altitudes  of  1,500  to  2,5(K)  feet  alK)ve  their 
surroundings.  Between  the  successive  [xirallel  ranges  there  are  stri|>s  of 
undulating  lowlands,  two  to  fifteen  miles  in  w  idth,  with  only  slightly  greater 
relief  than  that  of  the  ('haco  Ixjyond  the  easternmost  range.  The  crests 
of  the  ridges  display  a  marked  accordance  in  summit  level  from  end  to  end. 
and  there  is  a  regular  increase  in  the  summit  elevation  of  successive  ranges 
from  east  to  west.  Kach  is  lx)rdere<l  on  one  or  lx)th  sides  by  steeply  inclined 
hogbacks  rising  abruptly  from  the  adjacent  plain.  Some  of  the  ranges  dis¬ 
play  pret'ipitous  fault  scarps  along  their  eastern  faces.* 

Between  latitude  18°  10'  and  18®  55'  S.  the  front  range  of  the  .\n(les  is 
the  Sierra  de  Florida,  a  “fault  front”  range,  with  a  thousand-f(X)t  escarp¬ 
ment  rising  boldly  and  abruptly  from  the  margin  of  the  undulating  low¬ 
land  which  tenninates  at  the  f(X)t  of  the  cliff.  Its  topography  is  exceedingly 
ruggtnl  and  forbidding.  To  the  westward  it  apparently  merges  into  the  suc¬ 
cessively  higher  ranges  toward  the  heiirt  of  the  Cordillera.  This  is  the 
most  northerly  fault  escarpment  of  any  prominence  along  the  front  of  the 
.\ndes  in  central  Bolivia,  for  the  Sierras  de  Santa  Cruz  display  a  ver>- 
different  topography-  These  sierras  lie  directly  west  of  the  city  of  Santa 
Cruz  and  are  terminated  on  the  east  by’  hogbacks  of  resistant  sandstone, 
which  dip  gently'  downward  until  they  disapix?ar  Ixjneath  the  Santa  Cruz 
plains.  South  of  Mt.  Cuchilla,  the  most  prominent  peak  in  the  southern 
|xirt  of  the  Sierra  de  Florida,  that  mountain  group  declines  rapidly’  in  ele¬ 
vation  and  in  a  short  distance  dwindles  to  a  line  of  low  hills. 

few  miles  farther  to  the  south,  in  latitude  18®  40',  another  mountain 
range,  the  Sierra  de  Limon,  comes  into  existence.  Within  a  short  space  its 
summits  attain  as  great  altitudes  as  those  of  the  more  northerly  range  with 
which  it  is  approximately’  in  line.  It  is  also  a  “fault  front”  range  with  a 
lK)ld  escarpment  overlooking  the  low  plain  which  stretches  eastward  from 
its  fcx)t.  West  of  .■\l)ap6  the  Sierra  de  Limdn  is  broken  by  the  valley  of  the 
Rio  Grande,  which  flows  towards  the  east  directly  athwart  the  range;  but 


*  Th«  orography  and  grology  of  th«  front  ranges  of  the  Andes  south  of  Santa  Cruz  have  recently  been  dis- 
cuased  by  Guido  Bonarelli:  Tercera  contribucidn  al  conocimiento  geoldgico  de  los  regiones  petrolfferas  suban- 
dinas  del  Norte  (Provincias  de  Salta  y  Jujuy).  Anal.  Minist.  dt  Agric.:  Seccidii  Otol.,  ilineral.  y  l/^ntrUt,  Vol. 
15.  No.  I,  Direcc.  Gen.  de  Minas,  Cieol.  e  Hidrol..  Buenos  Aires,  igzi.  See  the  maps  of  the  region  from  lati¬ 
tude  IQ*  to  z6*  S.  and  also  the  diagrammatic  sketch  of  the  front  ranges.  Plate  I.  The  author  had  had  no  personal 
experience  of  the  ground  north  ot  C'haiagua. 
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><.uth  of  the  river  the  mountains  continue  for  more  than  25  miles,  nearly  to 
latitude  19°  20'. 

The  Sierra  de  Limon  is  the  front  range  of  the  Andes  for  only  alxiut  half 
its  length.  The  northern  outiX)sts  of  another  range,  the  Sierra  de  Charagua, 
are  found  four  or  five  miles  east  of  the  Limdn  range  where  it  is  crosseil  by 
the  19th  piirallel.  The  Charagua  range  continues  for  more  than  So  miles 
to  the  south  and  dies  out  in  latitude  20°  iS'.  It  is  a  narrow,  rugged  ridge, 
onlv  alK)Ut  four  miles  wide,  Iwrdered  on  either  side  by  two  or  three  series 


Fig.  2 — Block  diagram  of  the  central  section  of  the  surveyed  area  (Fig.  i)  compiled  from  data  supplied  by 
Kirtley  F.  Mather  and  other  sources. 
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of  Steeply  inclined  hogbacks.  Its  higher  summits  attain  altitudes  of  4,5<.x) 
to  5,(xx)  feet  alx)ve  the  sea,  while  the  lowlands  on  either  side  are  at  eleva¬ 
tions  of  2,500  to  3,600  feet.  The  mountainous  wall  is  breachetl  at  three 
{X)ints  by  narrow  canyons  through  which  the  Rios  Saipuru,  Charagua,  and 
Parapiti  pass  from  the  intermontane  lowland  west  of  the  range  to  the 
plains  which  stretch  eastward  from  its  eastern  foothills  to  form  the  Gran 
Chaco.  No  other  front  range  of  the  entire  Andes  system  is  situatetl  so  far 
to  the  east  as  is  this  sierra.  Both  to  the  north  and  to  the  south  the  other 
front  ranges  are  distributed  en  echelon,  with  each  successive  range  a  few 
miles  farther  toward  the  west  than  its  predecessor  in  line. 

.A  little  over  twenty  miles  west  of  the  southern  portion  of  the  Sierra  de 
C  haragua  there  is  another  ixirallel  but  much  shorter  range  known  as  the 
Sierra  de  (iuarui.  Among  its  peaks  is  the  highest  summit  along  the  eiistern 
margin  of  the  .Andes — an  unnamed  mountain  whose  serrate  crest  attains  an 
altitude  of  slightly  over  6,000  feet.  The  entire  sierra  is  extremely  rugged 
and  youthful;  its  eastern  margin  is  a  lx)ld  fault  scarp  rising  almost  sheer 
for  1 ,000  or  1 ,200  feet  above  the  fl(X)r  of  the  broad  lowland  traversed  by  the 
Rio  Guarui.  This  intermontane  lowland,  Ixjtween  the  Sierras  de  Charagua 
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and  dc  Ciuarui,  is  occupied  by  the  Cuestas  de  Pipi  and  de  Ocjuita,  to  which 
reference  will  Ik;  made  in  a  succeeding  jxiragraph. 

South  of  latitude  20°  20'  S,  the  Sierra  de  Aguarague  is  the  front  range  of 
the  Andes.  It  begins  as  a  line  of  low  hills  near  Boyuibi,  ten  mi’es  southwest 
of  the  southern  end  of  the  Sierra  de  Charagua,  and,  cuiwing  slightly  west¬ 
ward,  it  extends  for  170  miles,  finally  dying  out  in  northern  Argentina  in 
latitude  22°  45'  S.  Like  the  Sierra  de  Charagua  it  is  a  narrow,  rugged, 
steep-sided  range  rising  wall-like  alx)ve  the  lowlands  on  either  side.  I’nlike 
the  more  northerly  range,  however,  its  eastern  face  through  a  considerable 


\ 

Kig.  .1 — The  Santa  Cruz  plains  stretch  monotonously  southsrard  along  the  eastern  margin  of  the  Andt^an 
Cordillera.  In  the  distance,  beyond  the  plodding  pack  train,  may  be  seen  a  group  of  live  dunes  of  glislenini; 

^  jTlIim-white  sand. 

4 

(X)rtion  of  its  length  is  a  fault  scarp,  although  elsewhere  it  is  Ixirdered  on 
the  east  by  rank  u{X)n  rank  of  steeply  inclined  hogbacks  sloping  away 
from  the  axis  of  the  range.  The  mountain  barrier  is  breachetl  by  two 
narrow  canyons  traversefl  by  the  Rios  V’itiacua  and  Pilcomayo,  whose 
sources  are  in  the  higher  ranges  far  to  the  west. 

West  of  the  northern  jxirtion  of  the  Sierra  de  .\guarague  there  arc  three 
parallel  ranges  of  mountains  into  which  my  expedition  penetrated.  Nanieil 
in  order  from  east  to  west,  these  are  the  Sierra  de  Vitiacua,  Sierra  de  Man- 
diyuti,  and  Sierra  de  ('hireti.  Kach  of  these  is  a  “fault  front”  range  with  an 
eastern  face  rising  abruptly  alK)ve  an  intenuontane  lowland  of  greater  or 
less  width. 

('•ROUPS  OF  Cuestas 

C'ertain  of  the  lowland  depressions  iK-tween  the  mountain  ranges  men- 
tiontxl  in  the  foregoing  paragraphs  are  occupied  by  groups  of  hills  or  cuestas. 
These  ordinarily  consist  of  several  westward-sloping  hogbacks.  In  each 
group  the  elevation  of  successive  ridges  increases  from  west  to  east,  and  the 
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easternmost  hogback  is  abruptly  terminated  by  a  prominent  fault  scarp. 
.Ml  these  hogback  ridges  trend  north  and  south  in  approximate  {xirallelism 
with  one  another  and  with  the  higher  mountain  ranges.  The  individual 
hoglwcks  within  each  group  of  cuestas  are  separated  from  one  another  by 
narrow  steep-walled  valleys,  the  eastern  wall  of  which  is  almost  ever>'where 
a  dip  slojx*  controlled  by  resistant  sandstone  Ixxls.  Kach  group  of  hog¬ 
backs  is  Inmlered  on  either  side  by  rather  broad,  flat-fl(H)r(.‘d,  intennontane 
depressions.  I'he  most  im|X)rtant  of  the  cuestas  examined  by  us  are  the 
Cuestas  de  ()c|uita  and  the  C'uestas  de  Pipi,  situated  Ixtween  the  southern 


Fig.  4 — The  northern  end  of  the  Lim6n  valley,  with  the  Sierra  de  Lim6n  in  the  distance. 


(juarter  of  the  Sierra  de  Charagua  and  the  Sierra  de  ( luarui.  .\  third  group 
of  hills  is  located  east  of  the  Sierra  de  .^guarague  and  is  bistH'ted  by  the 
22nd  piirallel,  which  at  that  place  is  the  frontier  Ixtween  Bolivia  and  .Argen¬ 
tina.  These  hills,  the  Cuestas  tie  Ipahuazo,  are  irregular  rolling  knolls 
and  low  hogbacks  whose  alignment  is  not  nearly  so  |x*rfect  as  that  of  the 
other  cuestas. 

The  Lowlands 

The  intermontane  depressions  Ixtween  these  various  sierras  and  cuestas 
are  strips  of  undulating  lowland,  two  to  eight  miles  or  st)  in  width,  stretch¬ 
ing  north  and  south  for  long  distances.  They  display  a  relief  of  50  to  250 
feet.  The  hills  which  mtxlify  the  snuxfthness  of  these  areas  are  invariably 
irregular  in  distribution  and  display  soft  rounded  outlines,  quite  in  contrast 
to  the  sharp  profiles  of  the  cuestas  and  sierras. 

The  northern  part  of  the  lowland  which  separates  the  Sierra  de  Limon 
from  the  Sierra  de  Charagua  is  occupied  in  part  by  Lake  Lim6n.  The  lake 
is  a  placid  sheet  of  water,  unrufHerl  even  by  strong  breezes,  mirroring  the 
mountains  which  rise  lx?yond  it.  Its  surface  area  is  only  two  or  three  stjuare 
miles,  and  it  has  no  outlet.  It  is  fed  by  streams  and  springs  which  rise  along 
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the  foot  of  the  fault  scarp  lK)rdering  it  on  the  west.  The  water  has  a  hitter 
saline  taste,  ami  the  strand  is  crusted  with  salt,  stained  blue-greeu  from 
algal  growths  along  the  shore.  Nothing  else  lives  in  its  waters,  and  no 
birds  hover  over  its  surface.  It  is  the  Dead  Sea  of  this  part  of  Bolivia. 

The  Rivers 

The  larger  strean'.s  traverse  this  area  with  little  apparent  regard  for  the 
existing  topt)graphical  features.  The  three  largest  rivers,  the  Rios  (irande. 
Parapiti,  and  Pilcomayo,  have  their  sources  far  to  the  west  in  the  heart 
of  the  eastern  range  of  the  .^ndes  system.  Thence  they  flow  in  a  general 
easterly  direction,  cutting  through  the  successive  ranges  and  cuestas  in 
exceedingly  rugger!  canyons,  whose  precipitous  walls  are  a  complete  con¬ 
trast  to  the  gentler  slopes  of  the  broad,  late  mature  valleys  through  which 
these  rivers  cross  the  intemiontane  lowlands.  The  Rio  Grande  is  eventu¬ 
ally  tributar>-  to  the  Amazon;  the  Rio  Pilcomayo  contributes  its  waters  to 
the  Paraguay;  the  Parapiti  loses  itself  in  broad  marshes  and  swamps  among 
the  sand  hills  of  the  Chaco.  If  during  seasons  of  excessive  rainfall  the 
Parapiti’s  volume  is  sufficient  to  permit  its  flow  to  continue  across  the 
plains,  it  is  probable  that  a  small  percentage  of  its  waters  finally  reaches 
the  Amazon  system.® 

Other  rivers,  such  as  the  Saipuru,  Charagua,  Cuevo,  Vitiacua,  and  Guarui, 
rise  within  one  of  the  inner  sierras  and  flow  thence  across  the  intemiontane 
depressions  in  broad  open  valleys  until  they  reach  the  western  side  of  the 
next  range  to  the  east.  Through  it  they  invariably  make  their  way  by 
means  of  extremely  youthful  gorgets. 

Climate  and  Vegetation 

In  spite  of  its  tropical  location  the  climate  of  this  region  among  the 
.Andean  foothills  is  genial  and  well-favored.  It  is  comparable  to  that  of 
New  Mexico  or  southern  Colorado.  Especially’  after  my’  sojourn  in  the 
.\mazon  lowlands  north  of  Santa  Cruz,  with  their  oppressive  heat  and 
debilitating  humidity’,  it  was  an  agreeable  surprise  to  enter  the  foothill 
country’  with  its  invigorating  atmosphere  and  pleasing  prospects.  The 
seasons  are  two:  a  wet  season  extending  approximately’  from  Novemlier  to 
April  and  a  tlry  season  extending  from  May  to  Octolier.  During  the  dry 
seasein  there  are  occasional  showers,  but  on  the  whole  there  is  a  deficiency 
in  rainfall,  so  that  the  smaller  streams  disappear  and  only  the  rivers  from 
the  higher  mountains  may  be  safely  counted  upon  as  a  source  of  water 
supply’.  .■\t  this  time  the  weather  is  occasionally  quite  cold.*  Ice  is  reported 
to  form  during  the  night  at  Palissa  and  elsewhere,  although  the  altitude  is 

'  This  was  the  opinion  of  J.  B.  Minchin,  wlio  described  the  waters  of  the  rainy  season  as  probably  pasinc 
through  Chiquitos  to  the  San  Miguel  affluent  of  the  Guapor^  (“Eastern  Bolivia  and  the  Gran  Chaco,*  Proc. 
Royal  Geogr.  Soc.,  Vol.  3,  1881,  pp.  401-420). 

*  In  the  dry  season  at  Santa  Criu  the  temperature  may  go  down  to  7*  C.  when  the  south  wind  Mows.  Srr 
Theodor  Herzog:  Vom  Urwald  zu  den  Gletschem  der  Kordillere.  Stuttgart,  igi3,  p.  36, 
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Kic.  5 — Rio  Grande  at  the  trail  crossing  near  Abapd.  The  mountains  in  the  distance  are  the  Sierra  de  Lim6n. 
At  the  right  are  the  Indians  with  their  balsa  logs  making  ready  to  pilot  the  mules  across  the  stream.  Beyond 
them,  another  group  is  loading  the  ferryboat  with  luggage. 

Kic.  6 — Lake  Lim6n,  the  “Dead  Sea’  of  this  foothill  region  of  tire  eastern  .\ndes. 

Kig.  7 — The  Guarui  valley,  seen  from  Dr.  Gareca's  hacienda.  Beyond  the  white  sand  flats  of  Rio  Guarui 
are  the  back  slopes  of  the  Cuestas  de  Pipi. 
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on!y  2,(KK)  feet  and  the  location  is  well  within  the  tropical  zone.  In  Sep-  I 
tember  it  is  not  unusual  for  the  Sierra  de  Charagua  to  Ik.*  white  with  >now.  p 

During  the  wet  season  there  are  frer^uent  heavy  tropical  downpr)urs,  but  ’ 

rarely  does  it  rain  steadily  for  more  than  a  few  hours.  This  is  the  time  of  j 
greater  warmth,  but  even  when  the  sun  is  directly  o\erhead  the  heat  is  not 
oppressive  because  of  the  almost  constant  breezes.  Nearly  everywhere  I 
except  in  the  lower  valleys  of  the  largest  streams,  the  nights  are  ctx)l  enough 
to  make  a  heavy  blanket  a  desirable  part  of  one’s  camp  eriuipment. 

The  healthfulness  of  the  region  in  general  may  l)e  inferretl  from  the 
number  of  \ery  old  men  and  women  to  l)e  seen  in  every  Indian  village. 
Troublesom.e  insects  are  of  course  abundant  here  as  everywhere  in  the 
tropics,  but  very  little  malaria  and  no  yellow  fever  were  reix)rtetl  to  me. 

On  the  whole,  climatic  conditions  impres.sed  me  as  iK'ing  favorable  to 
permanent  occupancy  of  this  region  by  the  white  man. 

The  siind  hills  and  flats  along  the  western  margin  of  the  Santa  ('ruz 
plains  support  a  sfxirse  vegetation  of  grassy  turf  and  low  scrubby  bushes, 
among  which  the  thorny  wild  pineapple  is  common.  Occasional  clumps  of 
tropical  tret*s  testify  tt)  the  presence  of  unusually  moist  lowlands.  Where 
the  hillsides  are  not  t(x)  steep  for  the  hxlgment  of  soil  they  are  generally 
mantlerl  with  a  luxuriant  growth  of  verdant  tropical  shrubs  and  trees. 

In  places  this  vegetation  of  the  “rain  forest”  type  extends  l)evond  the  f(X)t- 
hills  u[X)n  the  plain,  and  the  main  trail  southward  from  Santa  Cruz  passes 
through  two  such  monies,  each  of  which  is  15  to  30  miles  in  wklth,  Iwfore  it 
reaches  the  Rio  Grande.^ 

Farther  south,  in  the  vicinity  of  Charagua,  Cuevo,  and  Yacuiba,  the 
lowlands  arc  generally  covered  with  rather  sparse  jungle  vegetation  with 
many  open  grasslands  eminently  adapted  for  grazing,  b  igs,  oranges,  {xilms, 
etc.,  grow  wild  ujxmi  the  hillsides;  and  corn,  cacao,  rice,  wheat,  yucca, 
and  cotton  are  cultivatetl  on  the  Ixntom  lands. 

The  Indian  Tribes 

The  Indian  inhabitants  of  this  foothill  region  are  known  as  the  Chiri- 
guanos,*  but  they  apparently  have  no  tribal  organization  nor  unity  of  cus¬ 
toms.  They  were  first  encountered  by  white  men  in  Decemlter,  i6(X),  when 
Franciscan  missionaries  explored  the  mountains  and  pushed  onward  to  the 
margin  of  the  Chaco.*  In  the  seventeenth  century  it  was  reportetl  that  it 

*  On  the  moHif  furmation.  are  Theodor  Herzog:  Kormaciones  vegetales  del  E»te  de  Bolivia.  Boi.  Sot.  Ofop. 
de  La  Pas,  Vol.  lo,  igiz.  pp.  isg-igo;  on  the  moale  grande  tee  idem:  Vom  Urwald  zu  den  Gletachern  der  Kor- 
dillere,  p.  I3J. 

•On  the  Chiriguanos  tee  the  works  of  the  Franciscan  missioner.  Bernardino  de  Nino,  who  has  lived  many 
years  among  tliese  Indians:  Etnografta  Chiriguana,  La  Paz,  igiz;  and  idem:  Guia  al  Chaco  Boliviano,  La  Paz. 
igi3.  The  Chiriguanos  (with  the  Chan6)  have  also  been  specially  studied  by  Erland  Nordenskiold:  Indianrr- 
leben,  I-eipzig,  igiz;  and  idem:  The  Changes  in  the  Material  Culture  of  Two  Indian  Tribes  L’nder  the  Influence 
of  New  Surtoundings  (Comparative  F-thnographical  Studies,  Vol.  2),  Gdteborg,  ig20. 

*  Nordenskihid  is  of  the  opinion  that  the  Chiriguanos  only  migrated  into  the  .■Vndean  foothill  region  in  the 
early  sixteenth  century  and  that  associated  with  them  were  several  Portuguese  (“The  Guarani  Invasion  of  the 
Inca  Empire  in  the  Sixteenth  Century:  .\n  Historical  Indian  Migration,*  Oeogr.  Rev.,  Vol.  4.  igi7.  PP-  103-iai). 
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was  impK^ssible  to  penetrate  this  region  l)ecause  of  the  extraordinaiA’  num¬ 
bers  and  unusual  ferocity  of  its  alx)riginal  inhabitants,  and  it  was  not  until 
the  latter  half  of  the  nineteenth  century-  that  any  determined  effort  was 
made  to  civilize  this  people  and  to  advance  Bolivian  settlement  towards  the 
Chaco.  Between  1850  and 
iKi)0  a  score  of  Franciscan 
missions  were  established  in 
\arious  localities  among  the 
f(K)thills,  and  as  a  result  of 
the  friendly  advances  of  the 
padres  the  Indians  are  today 
on  terms  of  entirely  peaceful 
friendship  with  the  white 
men.  Farther  out  uix)n  the 
Chaco  toward  the  east  there 
are  many  scattered  bands  of 
Sirionc'w  and  SirAcuas,  who 
are  still  in  the  stage  of  hostile 
barbarism;  but  not  since  1892 
has  there  been  any  real  con¬ 
flict  between  the  Chiriguanos 
and  the  white  settlers. 

These  Indians  of  the  low¬ 
lands  are  much  cleaner  in 
their  personal  habits  than 
the  .Aymara  and  Quechua  In¬ 
dians  of  the  better-known 
plateau  provinces  of  Bolivia. 

Their  few  clothes  are  a  strik¬ 
ing  contrast  to  the  bulky 
apixirel  of  the  mountaineers, 
and  they  seem  to  spend  a 
considerable  portion  of  their 
time  bathing  in  the  rivers  and  Kig.  8— The  canyon  of  Rio  Vitiacua  in  thr  sierra  deAguaragu^. 

washing  their  garments  on  the 

gravel  bars.  Soap  is  an  exceedingly  rare  luxury,  and  the  technifjue  of  the 
laundry  is  based  upon  the  abrasive  power  of  cobblestones  Iretween  which 
the  soiled  clothes  are  jxfunded  until  either  the  dirt  or  the  cloth  disapficars. 
C  onserjuently  ragged  or  much-pjitched  garments  are  riuite  fashionable. 
The  close  contact  with  white  people  has  providetl  an  abundance  of  calico 
and  gingham  of  foreign  manufacture,  but  many  of  the  Indians  still  prefer 
the  homespun  fabrics  woven  from  the  native  cotton  of  the  region. 

For  the  most  part  we  found  them  hospitable  and  friendly,  quite  ready 
to  guide  us  through  the  maze  of  cattle  trails,  delightctl  to  have  us  camp 
beneath  a  fig  or  algaroba  tree  in  close  proximity  to  their  water  holes,  and 
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sometimes  willing  to  sell  us  maize  for  our  mules  or  eggs  for  our  “tahle.” 
They  display  the  customaiA-  indolence  and  improvidence  of  savages  domi- 
cilt“d  in  a  land  where  creature  comforts  can  be  obtained  with  slight  ex¬ 
penditure  of  energy. 

.■Xccording  to  Father  Bernardino  de  Nino  at  the  present  time  then-  are 
l)etween  22, (kx)  and  26,o<X)  Indian  inhabitants  of  this  region,  and  practicallv 
all  of  them  ha\e  embracwl  the  ('atholic  religion  as  pr(x:laimed  to  them  hy 
the  Franciscan  monks.  A  few  of  them  are  living  as  peons  on  the  cattle 
ranches  or  estates  of  the  Bolivian  dons  who  have  acquired  a  small  pr()jx)r- 
tion  of  the  more  fertile  lands,  but  the  great  majority  are  distributwl  in 
villages  varxing  in  size  from  a  half-dozen  to  300  bamboo-thatched  huts, 
which  are  always  hx'ated  close  to  the  banks  of  one  of  the  numerous  streams 
flowing  eastward  from  the  mountains.  Some  of  these  villages  are  cattle 
stations  on  the  larger  estates,  and  in  them  there  is  always  a  Bolivian  over¬ 
seer-one  of  the  lesser  cogs  in  the  feudal  system  which  dominates  this 
frontier  of  civilization.  Other  \  illages  are  in  close  proximity  to  Francist'an 
missions. 

Many  of  the  Chiriguanos  whom  we  met  south  of  C'uevo  and  Boyuibi 
were  decorated  with  daubs  of  brilliant  red  paint,  splashe<l  lilxirally  u|X)n 
their  faces  and  Ixxlies.  Some  of  them  had  also  large  green  buttons  fastened 
into  holes  in  their  lower  lij)s.  Most  of  them  wore  necklaces  of  Ixjads,  teeth, 
etc.,  in  which  the  tin  Bolivian  ten-centavo  coin  generally  occupied  the  plaa* 
of  honor.  Nowhere  did  we  see  the  brilliant-hued  baubles  made  of  toucan 
and  macaw  feathers  that  are  prized  so  highly  by  the  Indians  of  the  jungles 
of  northern  Bolivia.  Kspecially  north  of  the  Parapiti  I  was  impressed  hy 
the  musical  prtxlilections  of  the  natives.  Nearly  always  the  men  carr\- 
rt*etl  flutes  with  them  wherever  they  go,  and  they  are  constantly  playing 
weird  melodies  as  they  ramble  along  the  trail. 

The  Franciscan  Missions 

The  missions  of  Santa  Rosa  and  Tareiri  are  the  two  most  imposing  of 
the  many  seen  between  Santa  Cruz  and  Vacuiba.  Santa  Rosa  crowns  a 
low  hill  in  the  lowland,  three  miles  south  of  Cuevo.  Oxer  its  main  doorway 
are  the  words,  “Kuntes  <l(x:ete  omnes  gentes.  S’.  Matth.  xxviii,  Mision  de  S. 
Rosii,  1887.”  The  Mission  at  Tareiri  is  much  older,  having  Ixjen  founded 
in  1854,  and  its  walls  have  more  than  once  serv'ed  as  bulwarks  lK,“hind 
which  the  doughty  padres  repulsed  the  onslaught  of  hostile  savages.  Each 
of  the  missions  is  surrounded  by  a  considerable  village,  and  from  each  the 
piidres  make  occasional  pilgrimages  to  the  outlydng  settlements  to  heal  the 
sick  and  collect  the  gifts  and  offerings  of  their  parishioners. 

It  is  the  purpose  of  the  Franciscans  to  gather  into  their  schools  all  of  the 
Indian  children  and,  although  the  padres  are  fluent  in  the  native  dialects, 
instruction  in  the  schools  is  in  Spjmish.  Thus  the  Indians  are  gradually 
IxMUg  weaned  away^  from  their  ancestral  tongues.  To  the  traxeler  in  these 
lands  this  phase  of  mission  work  is  obviously  advantageous,  for  among  the 
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\oiingsters  in  nearly  ever>-  community  there  will  generally  Ik?  at  least  one 
who  is  delighted  to  act  as  interpreter  for  him. 

1-lach  of  the  missions  has  its  own  agricultural  establishment  with  vine- 
\ards,  maize  fields,  rice  paddies,  etc.,  where  the  villagers  lal)or  under  the 
direction  of  the  padres.  All  of  the  inhabitants  of  the  villages  established 
bv  the  missionaries  are  in  a  state  of  practical  serfdom,  and  in  each  l(Kality 
the  missionary  is  the  benevolent  monarch  of  all  he  sur\eys. 


Fig.  Franciscan  mission  of  Santa  Rosa,  three  miles  south  of  Cuevo.  In  the  distance  at  the  right  is 

the  Sierra  de  Mandiyuti.  The  topography  is  typical  of  the  intermontane  lowlands. 


In  Strange  juxtaposition  in  one  of  the  chaml^ers  l)ehind  the  altar  of  the 
Santa  Rosa  church  there  is  a  well-stocked  dispensing'  and  a  miscellaneous 
«)llection  of  plaster  saints  awaiting  each  its  own  fiesta  day,  when  it  will  Ik? 
gayly  decoratetl  and  carrietl  in  the  van  of  a  solemn  procession  winding 
down  from  the  chapel  and  through  the  village  streets.  In  spite  of  the  great 
amount  of  good  which  the  piidres  are  doing  with  their  schools  and  merlicines, 
it  is  disappointingly  true  that  they  are  also  fostering  the  spirit  of  ignorant 
superstition  and  blind  idolatry  so  easily  arousetl  in  primitive  minds.  The 
pomp  and  ceremony  of  the  fiesta  prfxressions  and  religious  services  doubtless 
make  a  strong  appeal  to  the  Indians,  and  with  the  aid  of  an  occasional 
“miracle”  the  friars  easily  maintain  their  position  of  limitless  autfX'ratic 
|K)wer  in  the  community. 

The  Towns 

C)f  the  score  of  Bolivian  settlements  large  and  small  through  which  we 
jxissed  on  the  journey  from  Santa  Cruz  to  Yacuiba,  the  towns  of  Charagua 
and  Cuevo  are  easily  the  most  progressive. 
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('haruRua  is  a  village  of  something  over  a  hundred  tile-roofed  adol)e  houses 
close-huddled  in  a  compact  group  with  the  inevitable  plaza  at  the  center. 
Several  gcHnl  stores,  where  bread,  chocolate,  sugar,  rice,  and  cloth  can  l)e 
purchasetl,  face  u|X)n  the  plaza.  At  the  time  of  my  visit,  February,  icj^o. 
the  report  was  current  that  one  of  the  large  English  trading  concerns  of 
northern  Argentina  was  soon  to  oix*n  a  post  at  that  place,  but  no  foreigners 
had  as  yet  established  themselves  in  the  community.  In  the  center  of  the 
plaza  is  a  well,  dug  to  a  depth  of  6o  feet,  which  renders  it  unnecessar\  for 
the  C'haraguans  to  make  the  daily  trip  to  the  river  for  their  supply  of  water, 
as  do  other  villagers. 

C'uevo  is  a  similar  village  a  few  mik*s  east  of  the  Sierra  de  Mandiyuti. 
The  surrounding  region  is  excellent  cattle  countiA’,  and  in  the  town  the 
most  progressive  family  is  one  which  had  migrated  thence  from  France  just 
after  the  war  and  is  running  a  small  tannery  as  an  adjunct  to  their  little 
store.  Villamontes,  on  the  north  bank  of  the  Pilcomayo  River,  is  veritably 
a  (ierman  settlement.  One  of  the  more  powerful  South  .\merican  mercan¬ 
tile  ht)uses  owns  several  hundre<l  stjuare  miles  of  cattle  lands  along  the 
Pilcomayo  River,  and  their  ranch  headquarters  and  main  trading  ix)st  are 
locatt^d  here.  Their  transportation  route  for  export  of  hides  and  iin|)ort 
of  trading  spxk  is  to  the  southward  pjist  Yacuiba  to  the  .Argentine  railroad 
at  Knd)arcaci6n. 

Yacuiba  is  a  much  larger  village,  the  capital  of  the  province  of  the  (iran 
C'haco.  It  was  originally  established  on  what  was  supposed  to  lx  the 
frontier  between  .Argentina  and  Bolivia,  but  when  that  frontier  was  sur- 
veyeil  by  the  international  commission  it  was  found  that  the  lK)undar\- 
line  was  a  mile  and  a  half  north  of  the  town.  In  spite  of  this  fact  the  .Argen¬ 
tine  Republic  has  left  the  Bolivian  government  in  complete  charge  of  the 
village  and  its  surroundings.  There  is  even  an  .Argentine  consulate  in  the 
town.  Traveling  southward  one  does  not  encounter  the  .Argentine  cus¬ 
toms  officials  until  several  miles  south  of  Yacuiba,  well  within  .Argentine 
territotA’.  Even  Ixyond  that  |X)int,  at  least  as  far  south  as  Tartagal,  the 
upper  classes  among  the  scanty  population  are  dominantly  Bolivian  rather 
than  .Argentine,  In  A'acuiba  there  are  branch  houses  of  two  or  three  Genuan 
and  English  trading  companies  which  at  present  have  a  secure  hold  on  the 
trade  of  northern  .Argentina,  and  there  is  also  a  sprinkling  of  Spanish, 
Italian,  and  French  immigrants. 

The  Bolivian  government  maintains  a  monthly  mail  service  Ix'tween 
these  various  towns  as  far  north  as  Saipuru.  From  Boyuibi  southward  in 
front  of  the  Sierra  de  .Aguarague  there  is  a  telegraph  line  which  connects  the 
various  scattered  towns.  I’nfortunately  the  wire  is  out  of  commission  much 
of  the  time,  but  when  it  is  working,  it  is  ix)ssible  to  send  messages  from 
these  isolatwl  hamlets  to  any  place  in  the  world.  Four  miles  north  of 
\’acuil)a  there  is  a  |X)werful  wireless  station  maintained  by  the  Bolivian 
government  in  order  to  keep  the  soldiers  along  the  frontier  in  touch  with 
the  authorities  at  La  Paz. 
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Trails  and  Roads 

Throughout  the  entire  area  traverse<l  by  us  in  our  explorations  among 
the  foothills  there  are  no  improvetl  roads,  ('attle  jxiths  lead  everywhere, 
and  all  the  Indian  and  Bolivian  settlements  are  connected  by  a  network 
of  fairly  gtKxI  trails.  In  ver>'  few  kK'alities  is  it  necessjirx'  to  sixMid  much 
cnerg\’  cutting  pjiths  through  the  jungle,  as  there  is  ordinarily  plenty  of 
ojien  countr>-  through  which  the  trails  may  easily  go.  Near  the  larger 
towns  the  trails  have  been  used  by  oxcarts,  which  traverse  the  ojK'n  plain 


Kic.  10 — Tht  Franciscan  mission  at  Tarciri.  a  few  miles  east  of  the  Sierra  de  AKUaraguti.  This  is  one  of  tl>e 
first  of  the  many  missions  of  this  region  of  Bolivia  and  was  established  in  1854. 


with  nearly  as  great  freedom  as  the  siiddle  animals.  The  numerous  un¬ 
bridged  arroyos  an<l  small  stream  courses  are,  howe\er,  such  barriers  to 
wheeled  vehicles  that  carts  seltlom  go  more  than  a  score  of  miles  from  the 
place  where  they  were  made. 

The  two-wheele<I  carts  are  rough-hewn  from  the  native  wfxxls,  cedar  and 
mahogany  l)eing  commonly'  usetl.  The  huge  wheels,  four  to  six  feet  in 
diameter,  are  fixed  on  wtxKlen  axles.  Grease  is  practically'  an  unknown 
(juantity  so  far  as  these  carts  are  concerned,  and  hence  their  slow  progress 
is  accompanied  by’  a  constant  chorus  of  srpteaks  and  groans. 

In  1913  the  arroyos  cros.sed  by  the  trail  leading  northward  from  Km- 
barcaci6n  past  Yacuiba  to  ('haragua  and  Cuevo  were  bridged  to  make 
possible  the  transportation  of  oil-well  machinery  to  drilling  sites  near  the 
two  last-nam.ed  towns.  Since  then  most  of  these  bridges  have  droppeil  to 
pieces,  and  this  road  is  now  practicable  for  wheeletl  vehicles  only  as  far 
north  as  the  Pilcomayo  River.  From  Soto  southward  the  road  is  still  in 
fairly  gocxl  condition,  and  in  and  near  the  little  towns  along  the  way'  I 
noticed  a  few  four-wheeled  wagons  with  metal  tires  and  hubs  of  foreign 
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manufacture.  Improved  methmls  of  transportation  are  gradually  advanc¬ 
ing  northward  from  the  .Argentine  into  this  part  of  Bolivia. 

For  the  traveler  on  horsel)ack  or  with  mule  train  the  only’  difficult  p;irts 
of  the  journey  from  Santa  C'ruz  to  Finliarcacidn  are  the  river  crossings. 
Many  of  the  streams  cannot  be  fordetl  in  time  of  HckkI,  hut  except  for  the 
danger  of  (|uicksiind  even  the  Parapiti  is  passable  at  any  time  during  the 
dry  season  and  at  fretiuent  inter\als  during  the  wet.  The  Rio  Grande  and 
the  Rio  Pilcomayo,  however,  are  seldom  low  enough  to  lx?  forded  with 
safety.  At  the  more  im|X)rtant  trail  crossings  there  are  little  settlements  of 
Indians  who  make  it  their  business  to  assist  in  the  passage  of  the  river. 
Luggage,  s;iddles,  and  all  erjuipage  are  ferried  across  in  crude  fiat-lxittomed 
lK)ats  which  are  carried  a  half  mile  or  so  downstream  l)efore  the  frantic 
efforts  of  the  Indian  oarsmen  bring  them  to  the  farther  bank.  Mules, 
horses,  and  cattle  are  forced  to  swim  the  river  under  the  guidance  of  the 
band  of  Indians,  each  of  whom  is  pro\ided  with  a  log  float  of  balsa  wckkI 
without  which  none  ever  ventures  far  from  shore  in  such  turbulent  rivers 
as  these. 

A(  i K ICl'LT I  R AL  De VELOPM EXT 

This  is  preihninently’  a  cattle  country.  The  sparse  vegetation  of  the 
lowlands  resulting  from  the  somewhat  meager  rainfall  is  nevertheless  suf¬ 
ficient  for  the  sustenance  of  vast  herds  of  cattle.  What  little  utilization 
has  been  made  of  the  agricultural  res^)urces  of  the  region  is  chiefly'  based 
upon  the  nutritious  grasslands.  There  are  numerous  cattle  ranches  in  the 
vicinity  of  each  of  the  larger  Bolivian  settlements,  such  as  Saipuru,  Chara- 
gua,  Cuevo,  C'amatindi,  X’illamontes,  ('aiza.  Palmar,  and  Vacuiba.  .At 
nearly  all  of  these  there  is  a  considerable  acreage  of  corn  and  sugar  cane 
under  cultivation.  Each  ranch  house  lx)asts  a  large  wooden  cane  press, 
and  many  estancieros  have  crude  stills  where  alcohol  is  made  from  the  cane 
syrup.  .Apparently'  the  only  important  exports  are  hides  and  alcohol, 
which  may  be  transported  on  mule  back,  and  cattle,  which  are  driven 
southward  to  the  markets  of  northern  .Argentina.  In  the  vicinity  of  A'acuiba 
the  cows  are  milked  once  a  day'  for  a  pericxl  of  two  or  three  months,  and 
cheese  is  manufacturetl  as  the  only'  nonperishable  milk  pnxluct  suitable  for 
export  from  an  iceless  region,  into  which  the  condensery’  and  its  tin  cans 
have  not  yet  come. 

There  are  a  few  large  estates,  each  covering  40  to  200  square  miles,  scat- 
teretl  among  the  hills  at  some  distance  from  the  towns.  One  of  these  estates, 
occupy’ing  70  stjuare  leagues  along  the  Parapiti  River  west  of  the  Charagua 
range,  is  owne<l  by  a  Bolivian,  who  lives  at  Pipi  in  a  bamboo-and- 
mud  house  scarcely  distinguishable  from  the  Indian  shacks.  .Another  far 
more  pretentious  estate  is  the  hacienda  of  Dr.  ('lareca  in  the  Guarui  v'alley 
between  the  Sierra  de  (lUarui  and  the  Cuestas  de  Pipi.  His  Jinca  is  a  large 
frame  building  in  which  many’  of  tfie  windows  are  glazed;  there  is  every 
evidence  of  a  desire  to  make  the  place  clean  and  comfortable  for  the  owner 
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and  his  family.  Most  of  these  large  estates  are  managed  by  administradors, 
who  seldom  display  much  capacity  for  thrift  or  industry';  the  owners  live 
in  Buenos  Aires  or  Paris.  It  is  quite  evident  that  the  absentee  landowner 
system  is  utterly  failing  to  make  the  most  of  the  opportunities  offered  hv 
this  land. 

Future  Possibilities 

Fntirely  apart  from  the  probable  mineral  wealth,  such,  for  example,  as 
that  represented  by  petroleum,  of  which  indications  have  l)een  obtaine<l  at 
many  points  in  this  portion  of  the  .Andean  front, ^  it  is  plainly  evident  that 
this  is  a  land  of  rich  promise.  The  development  of  its  agricultural  res(jurces 
has  hardly  l)egun.  The  excellent  kitchen  gardens  and  vineyards  maintained 
by  the  Franciscan  padres  at  many  of  the  missions  are  proof  of  the  pos.si- 
bility  of  successful  cultivation  of  a  great  variety  of  farm  and  garden  products. 
The  relations  between  the  streams  heading  in  the  rain-drenched  mountains 
farther  west,  the  dam  and  reservoir  sites  in  the  canyons  through  the  various 
sierras,  and  the  wide-spreading  lowlands  Ix'tween  and  beyond  the  parallel 
ranges  are  i<leal  for  the  construction  of  irrigation  systems  to  supply  moisture 
for  the  thirsty  soil  where  such  is  needed. 

In  spite  of  the  tropical  location  the  climatic  conditions  seem  entirely 
favorable  to  the  settlement  of  the  region  by  white  men.  Its  backwardness 
ajipears  tf)  be  mainly  a  result  of  its  remoteness  from  the  established  centers 
of  civilization.  This  remoteness,  however,  cannot  delay  much  longer  the 
settlement  of  this  land  by  energetic  and  ambitious  pioneers.  A  preliminaiy 
sur\ey  for  a  railroad  to  run  from  Embarcacion  to  Santa  Cruz  by  way  of 
Yacuiba,  Villamontes,  and  Charagua  has  already  l)ecn  completed.  The 
Bolivian  go\ernment,  however,  is  opposed  to  the  construction  of  such  a 
railroad  until  after  the  completion  of  the  Cochabamba-Santa  Cruz  Railroad, 
also  en  proyecto,  because  of  the  fear  of  increasing  the  already  close  co-ordina¬ 
tion  of  eastern  Bolivia  with  Argentina  before  the  contacts  of  eastern  Bolivia 
with  western  Bolivia  are  perfected.  Both  these  railroad  projects,  however, 
will  probably  be  consummated  within  ten  or  fifteen  years. 

In  northern  .Argentina,  between  Embarcacidn  and  Tucumdn,  the  land 
is  already  fairly  well  populated  and  is  occupied  by  hundreds  of  profitable 
estates  from  which  wheat,  sugar,  and  corn  are  today  being  exported  in 
large  amounts.  The  contrast  lietween  the  modern  homes  and  thrifty  appear¬ 
ance  of  the  northern  .Argentine  towns  and  haciendas,  on  the  one  hand, 
and  the  sipualid  huts  and  vast  vacant  spaces  of  eastern  Bolivia,  on  the 
other,  is  an  object  lesson  which  cannot  but  direct  attention  toward  the 
possibilities  of  the  more  northern  area.  The  frontier  of  civilization  is 
creeping  northward  along  the  mountain  front;  in  the  next  few  years  one 
may  confidently  expx?ct  great  changes  in  this  pioneer  land. 


’  See  Bonarelli,  op.  ctt.,  and  bibliography  a>ntained  therein. 


THE  DISTRIBUTION  OF  FUTURE 
WHITE  SETTLEMENT* 

A  WORLD  SURVEY  BASED  ON  PHYSIOGRAPHIC  DATA 
By  Griffith  Taylor 

I’nivcrsity  of  Sydney 

With  the  passing  of  many  purely  artificial  military  and  political  Ixumd- 
aries  we  may  Uxik  with  more  certainty  to  a  time  when  the  unrestrained 
economic  resources  of  a  region  shall  l)e  the  controlling  factors  m  determining 
its  prosperity  and  the  density  of  its  population. 

For  the  past  ten  years  the  writer  has  l)een  engaged  on  economic  physio¬ 
graphic  research  in  regard  to  the  continent  where  such  problems  are  pre- 
sentwl  in  their  simplest  form.  In  Australia  we  are  free  from  the  presence 
of  an  alien  racial  element,  and  our  climatic  controls  are  relatively  simple 
and  are  not  confused  by  great  topographic  variation.  At  the  same  time  a 
large  range  of  climates,  from  the  hottest  tropical  in  the  northwest  to  the 
C(K)1  tenijx*rate  of  Tasmania,  affords  a  broad  basis  for  comparative  research. 

In  papers  recently  published*  1  have  determined  for  Australia  the  tem¬ 
perature  and  humidity  controls  governing  white  settlement  ami  the  temper¬ 
ature  and  rainfall  controls  determining  the  economic  limits  of  the  main 
industries.  On  these  bases  I  constructe<l  a  map  showing  how  the  future 
settlement  of  tropical  Australia  might  reasonably  1h*  expected  to  lx*  dis¬ 
tributed. 

The  present  paper  is  an  attempt  to  carr>’  out  a  similar  investigation  for 
the  world  as  a  whole  and  so  to  deduce  the  economic  status  of  the  conti¬ 
nents  including  Australia.  1  have  confined  my  study  to  the  so-called  white 
race,  i.e.  Kuropeans  and  their  descendants,  Ixcause  data  as  to  its  climatic 
controls  are  available.  This  is  not  the  case,  so  far  as  I  am  aware,  with  re¬ 
gard  to  the  Mongolian  or  Negro  races.*  The  w  hite  race  has  no  opportunity 
or  wish  to  supplant  the  yellow  or  black  races  in  a  broad  belt  of  the  Old  World 
extending  from  Liberia  to  Japan,  a  limitation  indicated  by  the  lx)undaries 
in  the  map  of  future  populations  (F'ig.  8),  I  have,  however,  thought  it  of 


*  I  ha\-«  to  tliank  Professor  Skeats  for  reading  the  manuscript  and  making  many  helpful  criticisms. 

■  Griffith  Taylor:  The  Control  of  Settlement  by  Humidity  and  Temperatuie.  Commonwealth  Bur.  of 
ilelforol.  Bull.,  So.  14,  Melbourne,  1916. 

Idem:  Geographical  Factors  Controlling  the  Settlement  of  Tropical  .-Vustralia.  Queensland  Geogt.  Journ., 
Vols.  32-33.  1918.  pp.  1-67;  abridged  in  Geogr.  Her.,  Vol.  8,  1919.  PP-  84-115.  See  especially  the  map  (Fig.  23 
in  the  abridged  version)  of  potentialities  of  settlement  in  tropical  Australia. 

*  I  use  the  terms  "white"  race  and  “Mongolian"  race  in  their  generally  accepted  usage.  There  is,  howevtr. 
no  doubt  in  my  mind  that  the  Alpine  Europeans  are  closely  akin  to  many  so-called  Mongolian,  Indonesian, 
Pi>lynetian.  and  .Amerind  peoples;  while  the  other  “wh.'e"  races  have  millions  of  close  ethnical  relations  in 
■America.  Malaya,  etc.  I  have  developed  this  thesis  of  migration  zones  in  “Climatic  Cycles  and  Evolution." 
Geogr.  Ret.,  Vol.  8.  1919.  pp.  289-328.  and  “The  Evolution  and  Distribution  of  Race,  Culture,  and  Lan¬ 
guage,"  ibid.,  Vol.  11.  1921,  pp.  54-119. 
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interest  to  carry  my  investigation  into  these  debarred  regions,  though  here 
the  results  are  outside  the  realm  of  practical  geography. 

The  problem  falls  into  three  divisions.  First,  it  is  necessan,-  to  decide  on 
the  major  controls  which  determine  white  settlement.  Secondly,  we  must 
assign  relative  values  to  these  several  controls.  Thirdly,  we  must  chissifv 
the  many  diverse  regions  of  the  world,  so  that  each  unit  shall  lie  capable  of 
quantitative  consideration  in  terms  of  the  controls  determined  upon. 

My  methorl  has  Ireen  as  follows.  I  have  sulxlivided  the  continents  into 
economic  regions.  Fach  of  these  regions  is  tabulated  in  terms  of  what  seem, 
in  the  writer’s  opinion,  to  be  the  four  dominant  controls  (temjx*raturc, 
rainfall,  location,  and  coal  reserves).  From  these  a  quadrangular  graph— 
the  econograph — is  constructerl  for  each  region.  The  area  of  this  graph  is 
found  to  represent  approximately  the  habitability  of  the  region  concerned. 
Lines  of  equal  habitability  (isoiketes)  are  drawn  on  a  map  of  the  world. 
Using  the  present  European  populations  as  a  criterion  of  reasonable  satura¬ 
tion,  It  is  shown  that  these  isoiketes  may  l>e  translaterl  into  isoplcths  of 
future  population. 

The  map  indicates  that  white  settlement  will  tend  to  congregate  around 
five  world  centers,  or  clusters  of  cities  of  a  type  which  Geddes  has  named 
“conurbations.”  Tht*se  are  near  London,  Chicago,  'Sydney,  Durban,  and 
Huenos  .Aires.  Of  these  the  center  in  the  United  States  will  probably  lie  the 
largest. 

Ecoxo.mic  Region's 

In  an  investigation  which  contains  so  many  variable  factors  the  personal 
equation  of  the  writer  is  Ixmnd  to  enter  to  some  extent.  The  only  way  to 
counteract  this  is  carefully  to  classify  the  regions  involved  and  then  to 
allot  them  economic  yalues  according  to  a  fixed  scale. 

The  econtimic  regions  which  I  have  used,  numlx?ring  74  in  all,  are  shown 
in  Figure  l.  These  are  much  the  same  as  Herbertson’s  natural  regions’ 
in  the  temjH*rate  zones.  I  have  inserted  the  boundar>'  between  Europe  and 
Asia;  and,  as  the  European  plain  varies  so  greatly  in  its  economic  resources, 
I  have  dividtxl  it  into  three  units,  approximately  according  to  temperature. 
In  .Asia  the  Sil)erian  lielt  is  also  sepiirated  into  a  western  lowland  and  an 
eastern  highland  jwrtion.  The  northern  and  southern  halves  of  China  differ 
greatly  in  resources  and  are  sulxlivided.  My  studies  of  tropical  .Australia 
have  led  me  to  distinguish  other  types  in  the  torrid  zone,  and  it  is  here 
that  I  have  modifie<l  HerlK*rtson’s  regions  most  largely.  Diverse  topog¬ 
raphies  and  differences  in  the  rainfall  typies  determined  the  sulxlivisions. 
The  Saharan  and  .Australian  arid  regions  arc  divided  in  accord  with  the 
line  separating  the  summer  from  the  winter  rain  regions.  This  is,  however, 
not  of  great  economic  importance.  In  North  .America  the  modifications  arc 
not  marked.  1  have  extended  the  Tundra  region  to  the  south;  and  on  the 


i 


•A.  J.  Herb'.'rtson:  The  Major  Natural  Region*:  .\n  Essay  in  Systematic  Geography,  Geotr.  Journ., 
V.>l-  2S.  1905.  pp-  J00-312.  The  classification  is  carried  further  in  ‘Oxford  Wall  Maps.  Natural  Regions.*  1912. 
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east  I  have  recognized  three  other  regions,  Eastern  Canada  and  the  North¬ 
eastern  and  Southeastern  States. 

The  areas  of  these  regions  are  given  in  the  first  column  of  Table  IV'. 
They  were  determined  by  planimeter  and  are  approximate  only.  I  have 
named  the  region  in  accord  with  the  chief  country  or  province  included, 
but  the  economic  and  political  boundaries  rarely  coincide. 


Temper.\ture  Control 

.\  glance  at  an  ethnographic  map  of  the  world  will  show  that  temperature 
is  the  primary  control  in  determining  the  distribution  of  the  white  race;  but 
the  optimum  temperature  and  the  upper  and  lower  limits  require  consider¬ 
able  investigation.  My  own  investigations  have  shown  that  a  wet  bulb 
temperature  of  50®  and  a  relative  humidity  of  75  per  cent  are  near  the 
optimum  for  the  white  race.*  Unfortunately  few  countries  publish  wet  bulb 
data,  but  the  usual  dry  bulb  reading  under  these  conditions  is  close  to  53“  F. 
Huntington,*  by  an  entirely  different  method,  arrived  at  60°  F.  as  the  best 
temperature  for  strenuous  physical  work  and  40®  for  mental  work.  The 
upper  temperature  limit  for  fairly  close  white  settlement  seems  to  be  about 
70®  F.  (average  annual  temperature)  or  a  little  over.  The  chief  “white” 
regions  where  such  conditions  obtain  are  in  Brazil  and  northern  Queens¬ 
land.  The  chief  control  of  the  lower  limit  is  economic  rather  than  hygienic. 
The  pelar  boundary  of  agriculture  is  not  far  from  the  annual  isotherm  of 
30®  F.  We  may  therefore  adopt  these  temperatures,  30®,  53®,  and  70®,  as 
critical  values  in  our  investigation. 

.\ny  world-wide  study  of  temperature  is  greatly  handicapped  by  the 
fact  that  published  maps  almost  without  exception  show  isotherms  reduced 
to  sea  level}  This  may  be  essential  for  forecasting,  etc.,  but  it  makes  the  map 
almost  useless  for  the  economic  geographer.  Obviously  it  is  not  of  much 
use  to  know  that  Tibet  would  have  a  temperature  of  70®  if  it  were  at  sea 
level,  when  actually  the  thermometer  is  usually  below  freezing! 

In  Figure  2  I  give  an  approximation  to  the  actual  average  annual  temper¬ 
ature  chart  of  the  world.  It  is  based  on  Buchan’s  map  in  Bartholomew’s 
Meteorological  Atlas,  but  is  modified  in  accord  with  data  in  Hann’s  Hand- 
buch  der  Klimatologie  and  elsewhere.  The  factor  of  10®  F.  decrease  with 
each  3,000  feet  elevation  has  been  used  in  calculating  the  temperatures. 
Little  alteration  is  necessary  in  Europe  and  Australia,  but  Africa  and 
especially  Asia  show  striking  convolutions  in  the  isotherms. 

The  usual  maps  tend  to  give  a  wrong  impression  of  inland  Asia.  We  see 
that  vast  areas  are  tee  cold  to  have  any  value  as  areas  of  close  settlement. 
On  the  other  hand,  there  is  a  corresponding  improvement  in  Africa,  espe- 

*  Griffith  Taylor:  The  Coatrol  of  Settlement  by  Humidity  and  Temperature  (ditcuaaed  in  the  Gtogr.  Rev., 
Vol.  4, 1917,  pp.  401-403,  and  Vol.  s,  igiS,  p.  >6). 

*  EUfworth  Huntington:  Civilisation  and  Qimate,  New  Haven,  1915. 

'  A.  J.  Herbertson:  Thermal  Regions  of  the  World,  Oxford  Wall  Maps,  1909,  shows  mean  actual  tempera¬ 
tures  Mtotherms  32*,  50*,  6S*  F.)  for  January  and  July. 
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dally  in  the  Rhodesian  region,  where  a  cool  loop  runs  north  nearly  to  the 
equator.  The  same  feature  is  shown  in  the  west  of  South  America.  An 
interesting  feature  is  the  course  of  the  thermal  equator.  It  runs  far  south 
in  West  Australia,  through  Wyndham  (15*  30'  S.),  one  of  the  four  hottest 
regions  in  the  world  and  far  hotter  than  anything  to  the  north  or  south  of  it. 

In  Table  I  the  areas  in  the  various  continents  experiendng  specified 
temperatures  are  given. 


T.^ble  I — Approxim.\te  Land  Areas  Within  Given  Temperature  Belts 
( VnU,  1,000  square  miles) 


Values  | 

VIII 

VT 

IV 

1 

II 

I 

III 

V 

VII 

Total 

Temperature 
in  degrees  F. 

Under 

20 

20-30 

30-40 

40-50 

50-60 

60-70 

70-80 

• 

80+ 

Europe 

Percentage 

0 

160 

4.0 

800 

21 

1.790 

47 

760 

20 

320 

8 

— 

— 

3.830 

Asia 

Percentage 

2,500 

•4 

2,180 

12.2 

2,780 

15-6 

1.840 

10.4 

2.440 

13-8 

2,020 

II.5 

2,160 

12 

1,820 

10 

17,740 

Africa 

Percentage 

— 

— 

— 

— 

830 

7-5 

1,460 

«3 

6.880 

62 

1.910 

17 

11,080 

N.  and  Cen¬ 
tral  America 
Percentage 

2,400 

25  1 

1,360 

14.6 

1,200 

>3-4 

1.360 

14.6 

1,140 

12.2 

1,500 

16 

320 

3-4 

70 

I 

9,350 

S.  America 
Percentagt 

— 

— 

170 

2.4 

.  340 

4.8 

470 

6.6 

1,460 

20 

3.300 

46 

1.420 

20 

7,160 

Australia 

Percentage 

— 

— 

— 

40 

I 

240 

8 

1,180 

40 

1.140 

39 

360 

12 

2,960 

Greenland 

Antarctica 

5io 

3.670 

510 

3.670 

Total 

Percentage 

9,080 

16 

3.700 

6.6 

4.950 

8.8 

5.370 

9.5 

5,880 

10.4 

7.940 

14.1 

13,800 

24-5 

5.580 

9-9 

56.300 

The  total  areas  by  continents  in  the  t«s’o  most  favorable  temperature  belts 
(4o“-bo®)  are  as  follows: 


1.  Asia . 

2.  Europe  .  .  . 

3.  North  America 

4.  Africa  .  .  ,  . 

5.  South  America 

6.  Australia  .  . 

7.  Antarctica  .  . 


4,280,000  square  miles 

2,550,000 

a 

u 

2,500,000 

u 

u 

830,000 

u 

u 

810,000 

u 

u 

280,000 

u 

u 

nil 
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]  The  dominant  position  taken  by  Asia  is  to  some  extent  paralleled  in 

I  Huntington’s  world  map  of  “The  Distribution  of  Human  Energy  on  the 
Basis  of  Climate.”^  But  however  energetic  a  race  may  be  it  has  not  much 
chance  in  the  struggle  for  existence  if  natural  resources  are  wanting.  When 
agricultural  and  mineral  resources  are  also  atnsidered,  it  is  seen  (Fig.  8) 
that  the  greater  part  of  Asia  has  a  poor  future. 

We  may  now  estimate  the  influence  of  this  distribution  of  temperature 
l)elts  on  the  density  of  white  settlement.  This  can  only  be  obtained  empiri- 
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Fig.  3— Graph  ihowing  the  relation  between  temperature  and  denaity  ot  white  popu¬ 
lation.  The  heavier  line  thowt  valuea  for  the  European  plains,  coal-producing  regions 
bring  omitted:  the  lighter  line  for  the  eastern  coast  of  North  America. 


Ically  from  data  relating  to  the  sole  region  where  European  settlement  is 
fairly  dense,  that  is  in  Europe  itself. 

The  densest  populations  in  Europe  are  distributed  along  the  coal  l)elt 
from  southern  W’ales  to  Silesia.  Here  temperature  is  obviously  not  the 
main  factor.  Another  obvious  control — in  this  instance  tending  against 
M?ttlement — is  elevation,  though  here  temperature  is  concerned  as  well  as 
absence  of  good  soils  and  difficulty  of  communications.  With  these  two 
amtrols  eliminated  we  find  the  temperature  effect  least  complicated  by 
other  factors,  that  is  in  the  lowland  regions  where  no  coal  is  present. 

1  In  Figure  3  I  have  charted  the  temperatures  and  population  densities  of 

I  almost  all  the  plains  in  Europe,  from  the  south  of  Sweden  and  central 

^  Russia  with  an  average  temperature  of  42“  F.  to  Andalusia  and  Algeria 

j,  (which  is  settled  by  Aryan  peoples)  with  a  temperature  of  63®  F.  These 

f|  seventeen  regions  with  one  notable  exception,  Western  France,  lie  fairly 

closely  to  a  cuspate  curv'e.  It  is  to  be  noted  that  the  rainfall  is  much  the 
1  same  in  all  these  localities,  from  20  to  30  inches,  except  in  Ireland  and 
Portugal. 

••  J 


’  Huntington,  op.  cil.,  p.  14a. 
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There  are,  of  course,  considerable  differences  in  some  of  the  minor  controls 
for  instance  the  facilities  for  communication  and  the  scale  of  living.  But 
all  things  considered,  I  believe  a  large  enough  number  of  examples  has  Ijeen 
investigated  to  establish  the  general  truth  of  the  conclusion  that  a  mean 
annual  temperature  of  53“  F.  is  near  the  optimum  for  close  European 
settlement. 

On  the  eastern  coast  of  North  America  a  similar  optimum  occurs,  though 
here  the  density  of  population  is  naturally  inferior.  A  graph  for  this  region 
is  also  shown  in  Figure  3,  and  it  will  be  seen  that  it  has  much  the  same 
limits  and  optimum.  Here  the  rainfall  factor  is  nearly  constant  from  north 
to  south. 


Fig.  4 — Graph*  tbiwint  the  4cinpriatuTV  control  ol  production  of  variou*  food  crop*  and  of  *tock  raiiint., 
(Production  data  and  dentitie*  from  Finch  and  Baker.) 


The  temperature  factor  is  of  course  variable  in  itself,  notably  as  regards 
the  annual  range.  W'hile  the  average  annual  temperature  is  a  fair  criterion 
in  general,  exception  must  be  made  in  the  case  of  northern  and  central  .\sia 
and  northern  North  America.  Here  the  mean  annual  range  exceeds  50®  h'. 
(Fig.  2),  and  the  summer  growing  season  is  much  more  favorable  than  the 
annual  average  temperature  would  indicate.  The  summer  is  equal  to  that 
of  many  countries  ticith  an  annual  temperature  5“  higher.  I  have  therefore 
taken  this  into  consideration,  as  is  noted  later. 

Other  direct  controls  of  settlement — depending  on  pastoral  and  agricul¬ 
tural  pursuits — may  also  be  graphed  in  terms  of  temperature.  I  have  found 
that  data  given  in  P'inch  and  Baker’s  “Geography  of  the  World’s  Agriculture” 
of  great  assistance  in  drawing  up  the  graphs  given  in  Figures  4-6. 

The  temperature  controls  for  the  main  European  and  United  States  food 
crops  of  Europe  and  C anada  and  the  United  States  are  somewhat  as  follcm  s 
Barley  grows  in  regions  with  an  average  annual  temperature  as  low  as 
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30’  F.  Oats,  wheat  (in  Canada),  and . potatoes  are  also  possible  in  such 
countries  if  the  summer  is  relatively  hot,  i.e.  the  climate  continental.  The 
optima  for  barley  and  Canadian  wheat  are  near  40®;  for  oats  and  potatoes 
near  45“:  for  maize  in  the  United  States  near  49®;  and  for  European  wheat 
(Fig.  4).  These  crops  have  little  relative  importance  in  regions  above 
60“,  except  the  Indian  wheats.  It  is  t^orth  noting  that  central  Queensland, 
eastern  Brazil,  Yucatan,  and  Rhodesia  are  all  regions  where  the  climate 
would  seem  to  be  suitable  for  this  winter  wheat  crop. 

It  is  obvious  that  the  temperature  belt  from  35®  to  60®  is  that  most 
favorable  to  grain  crops  (Fig.  6).  However,  the  closest  white  agricultural 
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Fig.  s — Graph  ihowing  rainfall  control  of  crop  production  and  atock 
raising  in  New  South  Wales  (heavier  lines)  and  the  United  States 
(lighter  lines).  The  curves  are  somewhat  generalised,  and  it  should  be 
noted  that  the  wheat  maximum  for  the  United  States  is  for  a  whoie 
state  (Kansas),  but  in  New  South  Wales  for  one  county  only. 


settlement  does  not  occur  in  the  open  prairie  lands  but  in  the  mixed  farming 
country’,  where  the  optimum  temperature  is  distinctly  higher. 

The  lower  limit  for  stock  is  also  about  30®  F.,  sheep  raising  being  carried 
on  in  regions  with  this  temperature.  Cattle  are  not  much  in  evidence  in 
regions  lielow  35®,  and  pigs  and  goats  about  40®  (Fig.  4).  According  to  the 
data  in  Finch  and  Baker’s  charts,  the  optima  are  somewhat  as  follows:  pigs 
at  45®,  cattle  at  about  50®,  goats  at  56®,  and  sheep  at  65®.  Cattle,  excluding 
dairy’  cattle,  range  importantly  through  the  tropics,  but  the  other  stock  are 
not  of  much  importance  above  70®  F. 

Rainfall  Control 

If  temperature  is  the  most  important  control,  rainfall  is  easily  the  next 
most  important;  and,  if  one  were  ignoring  the  race  aspect,  it  would  rise  to 
the  chief  place  among  the  physical  controls  of  settlement. 

The  lower  limit  of  important  settlement  can  be  placed  at  about  15  or  20 
inches  of  rainfall  per  annum.  In  certain  favored  regions,  where  the  rainy 
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season  isvery  reliable  and  where  the  rain  falls  just  at  the  right  time,  it  is  possi¬ 
ble  to  grow  wheat  successfully  w'ith  a  rainfall  as  low  as  10  or  12  inches.  This 
is  the  case,  for  example,  in  a  narrow  strip  of  country  in  Western  Australia. 
South  Australia,  the  Mallee  of  Victoria,  and  also  in  parts  of  Oregon  and  the 
High  Plains  of  Texas.  The  optimum  rainfall  for  European  settlement 
appears  to  be  anywhere  from  40  to  50  inches.  The  lower  rainfall  is  adequate 
in  cooler  regions;  the  higher  is  not  too  much  in  regions  where  the  evaporation 
is  ver>’  rapid,  unless  it  is  somewhat  concentrated  in  the  summer  months 
when  the  wet  bulb  readings  are  too  high  for  comfort,  as  is  the  case  for 
instance  in  Brisbane.  A  rainfall  of  over  60  inches  is  generally  a  disadvantage, 
though  we  may  note  such  exceptions  as  the  heavy  seasonal  rainfall  of 
certain  tropical  regions — portions  of  India  and  Mexico,  for  instance — 
where  water  is  stored  for  use  in  a  long  dry  season. 

In  Figure  6  I  have  plotted  the  rainfall  control  as  it  affects  settlement  in 
southeastern  Australia  about  latitude  34®  S.  Here  there  is  a  very  uniform 
decrease  in  rainfall  from  50  inches  at  the  coast  to  8  inches  near  Broken  Hill. 
Dair>’  cattle  are  densest  on  the  coast  with  the  maximum  rainfall,  while 
cattle  are  unimportant  in  the  region  below  12  inches.  Sheep  reach  a  maxi¬ 
mum  density  at  about  32  inches,  but  range  from  42  inches  downwards. 
Wheat  is  grown  betw’een  12  and  28  inches,  with  a  maximum  at  22  inches. 

It  is  important  to  note  that  the  great  cattle  and  sheep  regions  are  not 
those  semi-arid  districts  usually  so  designated  in  Australia,  but  that  by  far 
the  greater  number  are  reared  in  the  wetter  regions,  where  their  importance 
is  apt  to  be  lost  sight  of  among  the  many  other  occupations  of  the  settlers. 
.\s  regards  the  vast  arid  expanses  of  Australia  w  ith  a  rainfall  below'  10  inches, 
only  a  ver>'  small  percentage  (i.e.  about  two  or  three  p>er  cent)  is  grazed 
there,  and  it  will  never  bulk  importantly  among  the  pastoral  regions  of  the 
world.  Similar  conditions  obtain  in  the  other  arid  regions. 

World  Agriculture 

From  the  point  of  view  of  w'hite  settlement  there  are  four  types  of  land 
surface  which  are  unsuitable.  These  are  the  tundras  of  the  polar  regions, 
which  are  too  cold  for  our  ordinary  domestic  animals  and  also  usually  too 
dr>’  (development  of  a  large-scale  reindeer  industry  remains  to  be  seen). 
Secondly,  and  most  important,  the  desert  regions  of  the  world,  w'hich  are 
too  dry  for  agriculture  though  a  certain  amount  of  stock  can  live  therein. 
Thirdly,  the  rugged  mountainous  regions  and  the  high  plateaus  of  the  colder 
belts.  In  tropical  regions,  of  course,  the  plateaus  are  much  more  favorable 
for  settlement,  but  unfortunately  they  are  not  very  extensive.  Huntington, 
however,  believes  that  most  tropical  plateaus  suffer  from  the  excessive 
monotony  of  their  climate.®  The  healthy  variety  of  temperate  regions  is 
absent.  On  the  other  hand.  Dr.  Bowman  writes  concerning  the  tropical 

'See,  for  iiMtance,  hi*  article.  “The  Relation  of  Health  to  Racial  Capacity:  The  Example  of  Mexico,* 
Ceofr.  Rtr^  Vol.  it,  ipai.  pp.  243-264. 
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plateaus:*  “1  was  ver>’  much  surprised  to  find  that  there  are  two  distinct 
seasonal  climaxes,  one  at  the  height  of  summer  and  one  at  the  height  of 
winter;  and  for  the  plateaus  of  Peru  and  Bolivia  these  climaxes  endure  for 
a  period  of  about  six  weeks,  with  very  important  effects  upon  the  life  of  the 
region.”  Fourthly,  there  are  the  hot  wet  regions  of  the  tropics,  whose 
natural  resources  are  abundant  but  whose  climate  is  quite  unsuited  for  close 
white  settlement  or  indeed  for  any  white  settlement  requiring  constant 
manual  labor. 

In  Figure  6  these  four  types  are  given  in  a  generalized  form.  Here  the 
regions  left  blank  are  those  suited  for  European  settlement  of  some  sort. 
.■\lmost  the  whole  of  Europe  and  North  America  is  available,  alxrut  half  of 
.\sia  and  Australia,  and  relatively  small  proportions  of  Africa  and  Sr)uth 
.America. 

In  the  moderately  watered  tropical  regions  a  considerable  population  of 
pastoral  whites  will  probably  develop.  In  my  opinion  there  is  no  prospect 
of  a  large  agricultural  settlement  there.  In  temperate  regions  I  have  inserted 
the  zones  w'here  the  most  important  crops  thrive. 

In  the  northern  hemisphere  the  zones,  like  the  chief  mountain  ranges, 
run  for  the  most  part  from  east  to  west.  These  zones  are  broken  by  the  arid 
and  mountainous  regions.  In  the  southern  hemisphere  the  trend  lines  of 
the  continents  run  north  and  south.  The  crop  belts  more  or  less  agree  with 
this  direction.  In  no  case  does  the  crop  region  extend  to  the  desert  areas, 
but  a  Ijelt  of  stock  country  always  occupies  the  margins  of  the  desert. 

The  optimum  of  the  wheat  crop  is  near  the  optimum  of  white  settlement 
in  northern  lands.  In  southern  lands  the  present  wheat  optimum — in 
easily  tilled  prairies — is  on  the  arid  side  of  the  optimum  of  white  settlement. 

Coal  Control 

Coal  has  been  descrd^d  as  the  “mother  of  industry.”  There  is  no  doubt 
that  the  great  industrial  settlements  will  remain  for  many  generations 
where  power  is  cheap.  The  mobile  hydro-electric  power  is  not  likely  to  l)e  a 
serious  riv’al  of  coal,  except  for  certain  specialized  industries,  for  verv’  many 
years. 

The  most  striking  feature  of  the  world  distribution  of  coal  is  the  way  in 
which  all  the  major  reserves  are  clustered  along  or  near  the  50®  isotherm.** 
This  coincidence  may  indicate  that  the  climates  of  jiast  ages  have  on  the 
whole  not  varied  V’ery  largely,  and  that  the  coal-forming  vegetations  grew 
under  warm  temperate  conditions.  Probably  our  present  world  tempera¬ 
tures  are  rather  lower  than  usual — for  we  are  living  in  the  later  stages  of  the 
Pleistocene  Ice  Age. 

The  total  coal  reserve — so  far  as  is  known  at  present — is  approximately 
7,937  x  10*  tons. 

*  Lrttrr  to  tiie  author. 

••  In  1913  the  Geoiofical  Contreaa  at  Toronto  arranfed  for  a  rurvey  of  the  world's  reserves  of  coal.  I  have 
used  the  ensuinf  volumes  vrry  freely  in  this  section  of  the  paper. 
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Of  this  colossal  amount  almost  90  per  cent  occurs  in  the  seven  countries 
given  below: 


I’nited  States  . 
Canada  .  .  • 
China  .... 
Cermany  .  .  . 
United  Kingdom 
Siberia  .... 
Australia  .  .  . 


3,838  X  lo*  tons 
1,234  X  10*  tons 
995  X  10*  tons 
423  X  lo*  tons 
189  X  lo*  tons 
173  X  10*  tons 
165  X  lo*  tons 


Total . 7iOi7  X  lo*  tons 

The  more  one  studies  the  resources  of  the  world  the  more  astounding  is 
the  position  of  the  United  States.  That  country  is  most  highly  favored  in 
respect  of  temperature,  rainfall,  coal — so  that  the  center  of  the  world’s 
industry  and  of  the  white  population  will  inevitably  move  across  the  Atlantic 
from  Europje  to  North  America. 

In  the  Fortnightly  Review  of  February,  1918,  “Politicus”  discusses  the 
effect  of  the  coal  factor  somewhat  as  follows: 


Coal  production  and  the  birth  rate  are  closely  related;  for  only  where  there  is  cheap  power 
ran  the  densest  civilized  populations  obtain  remunerativ'e  wages  in  the  many  factories 
(lejiendent  on  the  coal.  Hence  the  so-called  “decay  of  the  French  nation"  is  almost  entirely 
due  to  her  poverty  in  coal  and  iron,  which  largely  depended  on  German  aggression  in  1871. 
.Almost  all  the  growth  of  German  population  has  occurred  in  the  coal  and  iron  towns,  whose 
expansion  has  only  been  exceeded  by  the  western  towns  of  the  United  States.  On  the 
other  hand,  the  German  rural  population  was  less  in  1910  than  in  1871.  .  .  . 


Similar  results  are  to  be  exptected  in  the  other  coal  regions  of  the  world, 
which  makes  Table  II  of  vital  interest  in  the  question  under  discussion. 
In  this  table  I  hav'e  discussed  separately  the  several  well-defined  coal  fields 
which  occur  in  some  of  the  countries  (e.g.  Germany)  listed. 

It  may  be  objected  that  we  have  no  accurate  knowledge  of  the  geological 
formations  through  large  areas  of  the  world.  This  is  no  doubt  true  of  much 
of  the  tropMcal  forest  country  in  Brazil  and  Africa;  but  here,  as  we  have 
seen,  close  white  settlement  is  not  likely  to  take  place  owing  to  climatic 
disabilities.  Much  of  the  tropical  deserts  and  grasslands  has  been  prospiected, 
at  any  rate  to  such  an  extent  that  the  chances  of  finding  a  coal  field  rivaling 
those  of  the  seven  important  regions  is  not  probable.  For  instance,  in  the 
great  area  of  arid  Australia  with  hardly  an  inhabitant,  it  is  safe  to  say  that 
there  is  no  likelihood  of  a  large  coal  field  anywhere — though  some  seams 
may  Ite  found  in  the  northwest.  When  one  thinks  of  the  ubiquitous  pros¬ 
pector  for  precious  minerals — and  of  late  for  oil — it  seems  improbable 
that  Table  II  will  be  materially  altered. 

I  have  not  thought  it  necessary  to  consider  other  mineral  depxjsits  in  this 
world-wide  survey.  Petroleum  is  a  vital  factor  in  our  present  day  civiliza¬ 
tion.  Distribution  of  its  production  must  change  within  a  short  space  of 
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time,”  but  no  great  change  in  settlement  is  likely  to  be  effected  thereby, 
for  oil  is  a  peculiarly  transportable  product.  Iron  ore  is  generally  carried  to 
the  coal  fields.  Gold  and  other  deposits  do  not  lead  to  settlement  to  the 


Table  II — Chief  Coal  Reserves  of  the  World 
(Based  OH  the  Reports  of  the  Geological  Congress  of  iQij) 


1 

1 

1 

No. 

Locality 

1 

Tons  i 
Esti¬ 
mated  j 

X  lO* 

Kind  of  Coal 

Remarks 

1 

I 

United  States 

Black  Hills  and  Colorado 

Northern  Plains 

i,i75,oo( 

i.argely  lignite 

are  bituminous 

2 

Canada,  Alberta 

I,(XX),000 

Lignite  or  soft  coal 

Bituminous  in  center;  an- 

thracite  along  west 

3 

United  States,  Rockies 

1  Bituminous 

In  Montana 

i  ,ooo,ooc 

\  Anthracite 

In  Utah,  etc. 

4 

China,  Shansi 

714.340 

.Anthracite 

Possibly  best  field  in  the 

world 

< 

United  States,  Eastern 

500,000 

Anthracite 

Chiefly  Pennsylvania, 

Ohio,  and  W.  A'irginia 

6 

United  States,  Central 

500,000 

.Anthracite 

Chiefly  Illinois  and  Mis- 

souri 

7 

Ciermany,  Westphalia 

313,000 

Bituminous 

8 

C^rmany,  Silesia 

1 66,000 

Bituminous 

9 

China,  Yunnan,  etc. 

140,000 

Anthracite  and  bituminous 

.Also  Hunanand  Szech«-an 

lO 

England  (total) 

125,000 

Bituminous 

Carboniferous 

II 

New  South  Wales 

115,000 

Bituminous 

PernM>-Carbonifcrou> 

12 

Canada,  British 

Columbia 

70,000 

Chiefly  bituminous 

Crow’s  Nest 

>3 

Canada,  SaskatchewanJ 

57.400 

Lignite  largely 

Cretaceous,  etc. 

»4 

Transvaal 

56,200 

Chiefly  bituminous 

>5 

Russia,  Donetz 

55.000 

Chiefly  anthracite 

l6 

India,  Raniganj 

53.000 

Bituminous 

>7 

Wales 

40,000 

Bituminous-anthracite 

l8 

Bohemia 

40,000 

Bit  uminous-ant  hracit  e 

Pilsen  and  Prague 

19 

V’ictoria,  Moiwell 

30,000 

Brown  coal 

Tertiar>’ 

30 

Colombia 

27,000 

Bituminous 

21 

India,  Hyderabad 

23,000 

Bituminous 

33 

Scotland 

33,000 

Bituminous 

23 

United  States,  Texas 

31,000 

Lignite 

24 

Indo-China 

30,000 

25 

Germany,  Saar 

16,000 

26 

Siberia,  Irkutsk 

15,000? 

Total  reser\-es  in  Siberia 

27 

Siberia,  Kuznetz 

12,500 

Chiefly  brown  coal 

said  to  be  173  X  10’ 

38 

Belgium 

11,000 

Bituminous 

29 

France 

11,000 

Chiefly  bituminous 

30 

Spitsbergen 

8.750 

Bituminous 

31 

Spain 

8.750 

**  David  ^liitc:  The  Petroteum  Reaouroet  of  Uie  World.  Annals  Amer.  Acad,  cf  Polit.  and  Sac.  Sti.,  Phil¬ 
adelphia.  Vol.  So.  loao.  pp.  Ill-l  j4- 
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same  extent  that  coal  does.  VVTiile  the  gold  discoveries  of  1851  acceleratetl 
the  se  ttlement  of  Australia,  few  of  the  large  number  of  immigrants  ultimately 
engaged  in  gold  mining — they  turned  to  farming,  etc.  In  Australia  today  it 
has  l)een  estimated  that  only  about  120,000  jieople  dwell  in  gold  fields 
which  are  remote  from  agricultural  districts. 

Location  Factor 

We  have  considered  the  three  major  factors  determining  close  European 
settlement.  Of  those  remaining,  soil  and  communications  are  perhaps  the 
chief.  Both  of  these  depend  largely  on  elevation:  almost  all  the  largest 
areas  of  good  soil  and  of  easy  communication  are  plains  below  2,000  feet 
elevation.  Speaking  generally,  elevation  is  a  disadvantage,  for  it  always 
implies  heaxy  transport  difficulties.  Tropical  plateaus  are  an  improvement 
on  tropical  lowlands  for  white  settlers  inasmuch  as  they  come  nearer  to  the 
optimum  temperature;  but  this  is  expressed  by  the  temperature  scale  in  our 
estimate  of  the  value  of  the  region  under  consideration.  We  can  therefore 
use  a  location  scale  ranging  upwards  from  an  optimum  at  sea  level  and  trust 
to  the  temperature  control  to  express  the  healthier  conditions  of  tropical 
plateaus. 

Other  Factors 

It  will  be  found  that  almost  all  the  factors  influencing  human  settlement 
are  based  on  the  four  considered  above.  Health  is  controlled  primarily  by 
temperature  and  humidity — of  which  the  latter  is  closely  related  to  rainfall. 
.\griculture  is  concerned  with  rainfall  and  temperature.  A  rich  soil  is  not 
vital  in  these  days  of  fertilizers.  Thus  in  the  Australian  Mallee  and  other 
regions  of  an  extremely  sandy  nature  an  addition  of  supterphosphate  gives 
a  payable  wheat  yield.  In  the  future,  artificial  manures  will  be  of  increasing 
importance;  but  the  natural  controls  of  temperature  and  rainfall  can  never 
l)e  altered. 

Irrigated  regions  are  perforce  not  properly  represented  in  this  scheme. 
Except  in  Eg>’pt  and  Mesopotamia  they  are  not  likely  to  build  up  vast 
populations  in  desert  countries.  In  Australia,  for  instance,  the  irrigated 
lands  form  only  one  part  in  ten  thousand  of  those  which  require  more 
rainfall,  and  this  small  proportion  will  never  be  sufficiently  increased  to  l)e 
of  much  importance. 

Pastoral  industries  are  determined  almost  wholly  by  rainfall  and  not  by 
temperature;  for  some  varieties  or  other  of  cattle,  sheep,  or  allied  animals 
range  throughout  the  continents,  excluding  only  the  permanent  ice  caps 
and  the  dense  tropical  forests.  Industrial  settlement,  the  great  feature  of 
modem  life,  is  dependent  essentially  on  temperature  and  coal.  We  have 
noted  that  there  are  practically  no  coal  fields  in  arid  regions. 

It  is  impossible  to  discuss  every  factor.  Fisheries,  which  from  the  most 
ancient  times  have  l)een  a  factor  of  local  importance,  are  ignored,  and  they 
lead  to  some  fairly  important  populations  today. 
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The  psychical  factor,  for  instance  the  influence  of  religion  and  of  genius, 
in  determining  man's  env  ironment  is  an  aspect  which  does  not  lend  itself  to 
quantitative  representation. 

The  Ecoxograph 

The  most  difficult  feature  in  this  research  was  to  compare  the  values  of 
the  four  major  controls  of  white  settlement.  I  was  only  able  to  arrive  at 
what  seems  a  fairly  satisfactory  conclusion  in  regard  to  the  order  of  impor¬ 
tance  of  the  factors  of  temperature,  rainfall,  coal,  and  location  by  a  method 
of  trial  and  error.  The  problem  may  be  simplified  by  considering  the  effect 
of  location  and  coal  supply  first. 

The  location  factor  is  of  much  less  importance  than  the  other  three, 
long  as  the  regions  are  on  the  average  below  1,500  feet  or  so  this  factor  is 
not  vital  as  regards  communications,  etc.  Above  1,500  feet  a  handicap  is 
intrtxluced ;  but  only  in  a  feu'  cases  does  this  factor  exert  paramount  influence 
over  regions,  though  admittedly  it  determines  certain  important  ports  and 
junction  towns.  We  may,  therefore,  for  a  time  ignore  the  location  factor. 

^With  regard  to  coal  it  is  only  possible  to  see  how'  this  factor  influences 
the  population  of  a  country  by  comparing  it  with  an  adjoining  countrv  not 
blessed  w'ith  this  asset. 


Table  Ill — Inflcence  of  Coal  on  Density  of  Population 


Coi;nt«y  Rich  in  Coal 

Small  or  No  Coal  Supply 

Ratio 

Bohemia  315 

Hungar)’  160 

1.9 

Germany  324 

France  191 

>•7 

Poland  193  - 

Western  Russia*  94 

2.0 

Britain  460 

Ireland  ‘  140 

3-2 

*  Four  adjacrnt  provincrt  equal  in  area  to  Poland. 


The  above  comparisons  are  by  no  means  exhaustive,  and  some  striking 
exceptions,  such  as  Italy,  can  be  found;  but  they  serve  to  show  that,  under 
present  conditions  in  Europe,  the  presence  of  abundant  coal  and  the  resulting 
industries  hav’e  about  doubled  the  population  in  the  countries  so  favored. 

We  are  now  faced  with  the  following  problem.  We  have  three  paramount 
factors,  temperature,  rainfall,  and  coal,  which  practically  control  the  white 
settlement  of  today  with  the  exception  of  a  few  mining  districts.  W’e  have 
a  continent,  Europe,  where  these  factors  have  operated  for  so  long  a  pericxl 
that  it  may  be  assumed  that  under  present  economic  conditions  the  popula¬ 
tion  is  distributed  largely  in  direct  respionse  to  these  factors. 

I  have  divided  Europe  into  eight  natural  regions  whose  population  density 
varies  greatly,  from  that  of  the  British  Isles  to  that  of  the  Tundra.  Assuming 
that  one  knew  the  exact  relative  values  of  the  factors  temperature  and 
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rainlall  one  could  express  this  as  an  area  (i.e.  temperature  x  rainfall)  which 
could  l)e  equated  with  the  population  resulting  therefrom. 

Since  the  density  of  population  depends  directly  on  the  variables  tem¬ 
perature  and  rainfall,  the  theory  of  variation  tells  us  that  w'e  may  use  the 
product,  temperature  factor  x  rainfall  factor,  to  represent  the  density.  This 
can  l)e  expressed  as  an  area;  and  this  area  (triangle  A  B  O  'm  Fig.  7)  forms 
the  basis  of  the  empirical  graph  which  I  use  to  compare  the  seventy-four 
regions  of  the  world. 

My  method  has  been  to  arrive  at  the  relation  of  the  temperature  factor 
to  the  rainfall  factor  by  assuming  various  values  and  testing  them  against 
the  actual  population  map  of  Europe. 

It  was  logical  to  start  off  by  gi\ing  the  optimum  temperature  and  optimum 
rainfall  equal  values.  Hence  a  country  with  an  average  temperature  of  55*  F. 
and  an  average  rainfall  of  about  50  inches  would  be  represented  by  a  right 
angled  triangle  with  two  sides  of  equal  length.  If  in  addition  it  had  the 
optimum  amount  of  coal  of  some  200  x  10^  tons  per  square  mile,  then  this 
triangle  w'ould  be  doubled  in  area  by  adding  another  axis  to  the  right  of 
equal  value  to  the  other  two. 

We  may  then  draw  corresponding  triangles  or  quadrilaterals  for  the  eight 
regions  of  Europe  (using  the  above  dimensions  for  the  optimum  values). 
The  areas  of  the  eight  figures  will  stand  in  a  certain  relation  to  each  other. 
If  our  premises  are  correct,  these  areas  will  be  proportional  to  the  actual 
jKipulations  of  the  regions  concerned.  If  our  factors  are  wrongly  related, 
then  the  population  densities  (or  isopleths  expressing  the  populations)  will 
not  at  all  agree  wdth  the  areas  of  our  figures. 

This  is  the  method  of  trial  and  error  which  I  have  used.  The  “test”  areas 
using  equal  lengths  for  the  temperature,  rain,  and  coal  axes  did  not  give 
isopleths  corresponding  to  the  actual  population  lines,  which  should  result 
from  the  plotting  of  such  axes  in  the  manner  described.  If,  how'ever,  the 
relation  shown  in  Figure  7  be  made  use  of,  where  the  temperature  control 
is  given  double  the  w'eight  of  the  rainfall,  while  the  coal  factor,  if  extremely 
large,  may  double  the  area,  then  the  resultant  economic  graphs  for  certain 
fully  developed  regions  agree  fairly  with  their  respective  populations. 

The  writer  is  prepared  for  some  adverse  criticism  of  this  method,  l)ut  he 
feels  that  there  is  much  to  be  gained  by  the  use  of  these  comparative  graphs. 
He  would  remind  readers  that  the  introduction  of  a  similar  method  of 
comparing  climates  by  the  climograph**  has  led  to  a  number  of  interesting 
papers  on  comparative  climatology,  in  which  moreover  useful  suggestions 
for  improving  this  graphic  method  have  been  made.  The  writer  hopes  for 
the  same  happy  result  from  the  present  paper. 

The  “econograph”  is  a  rectangular  figure  formed  on  four  axes  which 
represent,  respectively,  the  average  annual  temperature,  the  average  annual 
rainfall,  the  average  elevation,  and  the  (estimated)  total  coal  reser\-e  of 
the  region. 

“Ceofr.  Rtt.,  \'ol.  4.  igi7.  pp.  401-403. 
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The  ideal  region  would  have  an  econograph  like  that  shown  in  Figure  7. 
The  temperature  would  be  55®  F.;  the  rainfall  50  inches;  the  region  would 
be  at  sea  level;  and  the  coal  supply  200  x  10*  tons  per  square  mile.  It 
will  be  seen  that  the  temperature  and  rainfall  giv'e  the  triangle  ABO, 
while  the  presence  of  a  large  coal  supply  doubles  this  by  adding  the  triangle 
A  O  D.  The  location  effect  is  shown  by  the  small  area  below  the  line  B  D;  it 
is  not  of  much  importance  save  that  if  a  region  be  mountainous,  this  area 
almost  disappears. 

In  the  scale  used  the  area  of  the  ideal  econograph  occupied  1,000  units. 
All  the  seventy-four  regions  were  below  this  ideal,  though  Britain  and 
North  China  each  totaled  770  units.  It  is  my  purpose  to  show  that  the  area 
of  the  econograph  represents  the  habitability  of  the  region  as  closely  as  one 
can  expect  to  assess  it  in  the  present  state  of  our  knowledge. 

In  Table  IV  I  have  recorded  the  economic  factors.  The  first  column  gives 
the  area  of  the  region.  The  next  four  columns  can  be  used  to  plot  the 
econographs  according  to  the  scales  on  the  ideal  graph. 

Variation  of  the  shape  of  the  econograph  may  be  studied  with  profit.  .A 
symmetrical  graph,  like  that  of  Britain,  indicates  that  a  region  is  well 
equipped  for  agricultural  or  industrial  occupations.  If  only  the  left  side  is 
present,  it  is  chiefly  an  agricultural  or  pastoral  region,  e.g.  Central  Russia. 
In  a  few  cases  the  right  side  predominates,  as  in  the  Utah  region, which  means 
that  the  coal  reserv’es  are  likely  to  be  of  greater  value  than  the  agricultural 
resources.  Where  the  lower  triangle  (below'  the  horizontal  axis)  is  large  the 
region  possesses  extensive  low'lands  and  is  likely  to  have  large  areas  suited 
for  intense  cultivation,  e.g.  Southern  Russia.  Where  it  is  small  the  countiA- 
is  elevated  and  usually  not  well  suited  for  agriculture,  e.g.  Norway. 

Somewhat  similar  indications  are  given  by  the  length  of  the  diagonals 
(or  axes).  If  the  upper  axis  is  long,  then  the  region  will  have  a  comfortable 
climate,  e.g.  Britain  or  Southern  California;  and  if  it  be  short,  the  converse 
is  the  case,  e.g.  Norway  or  most  tropical  regions.  A  short  axis  to  the  left 
is  unfavorable  for  white  farming  but  is  often  suitable  for  a  pastoral  occupa¬ 
tion.  A  wet  mountainous  region,  where  hydro-electric  energy*  is  usually 
plentiful,  is  shown  by  a  short  lower  axis  combined  with  a  long  axis  to  the 
left,  ejg.  Southern  Chile.  The  desert  regions  have  a  characteristic  elongated 
shape  ranging  from  the  moderately  arid  type,  such  as  Southern  California, 
to  the  almost  entirely  useless  types  of  the  Tundra  or  the  Thar. 

World  Isoiketes 

If  now'  the  numbers  representing  the  areas  of  the  regional  econographs, 
and  thus  the  habitability  of  the  regions,  be  plotted  on  a  map  of  the  W'orld 
(as  in  Fig.  8),  we  can  draw'  lines  through  the  numbers  and  form  a  sort  of 
contour  map.  To  such  a  line  I  gave  the  name  “isoikete”  (from  oixTirds, 
habitable).’* 


'*Gtotr.  Rer.,  V'oL  8,  1919.  p.  >I3. 


Fic.  7 — The  standard  or  Ideal  econogiaph  and  examples  of  its  application.  The  econograph  is  an  empirical 
graph  baaed  on  the  four  major  contrcds  of  settlement.  Its  area  is  ajrptoximately  proportional  to  the  habitability 
the  regioa  concerned  which  for  the  ideal  region  is  taken  as  looo  units.  The  standard  graph  is  repre- 
•ented  abotre  by  the  figure  A  BC  D  (the  croasiiig  of  the  axes  of  the  coordinates  is  the  point  O).  Figures  arith- 
in  the  regional  graphs  show  the  area  and  thus  the  relative  habitability  of  the  regional  illustrations  shown. 
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Table  IV — Economic  Factors  of  the  Regions 


Region 

Area 

(square 

miles 

X  lo*) 

.\VERAGE 

Annual 

Temp. 

(dejfrees 

F.) 

Annual 

Rain¬ 

fall 

(inches) 

Average 

Eleva¬ 

tion 

(feet) 

Total 
Coal 
Reserve 
(tons  X 
lO*) 

Coal 

PER 

Mile 
(tons  X 
IO<) 

Europe 

i 

British  Isles 

120 

50 

40 

600 

190 

>60  ' 

Franco- Prussia 

422 

50 

30 

600 

250 

60 

Poland  (with  S.  W. 

Russia,  etc.) 

400 

50 

28 

600 

200 

50 

Central  Russia 

1,200 

45* 

20 

600 

55 

4 

Mediterranean 

545 

60 

20 

>.500 

N'orthetn  Russia 

461 

38 

>5 

600 

— 

— 

Norway 

>25 

28 

38 

3.000 

— 

_ 

Tundra 

600 

29* 

9 

600 

— 

— 

Asia 

Northern  China 

360 

55* 

30 

>.500 

7>4 

200 

Japan 

300 

55 

40 

2,000 

— 

Southern  China 

588 

68 

65 

2,000 

24 

Mediterranean 

158 

60 

18 

3.000 

Siam 

750 

75 

60 

1,000 

20 

3 

Manchuria 

940 

30* 

20 

>.500 

— 

Western  Siberia 

768 

35* 

>5 

600 

>3 

2 

Ceylon 

25 

80 

30 

>.500 

— 

Deccan 

588 

75 

20 

1,200 

_ 

_ 

Persia 

1,000 

55 

10 

3.000 

Eastern  Siberia 

740 

30* 

12 

2,000 

>5 

2 

East  Indies 

800 

80 

80 

2,000 

_ 

Aral 

1,100 

50* 

6 

600 

Altai 

820 

30* 

>5 

4.500 

Tibet 

2,100 

30* 

12 

12,000 

— 

— 

Tundra 

3.220 

20* 

10 

600 

_ 

_ 

Arabia 

>.372 

75 

10 

>.500 

Tarim 

750 

55* 

6 

3.000 

Thar 

263 

80 

5 

600 

Northern  India 

75 

40 

1,000 

76 

9 

A  Hstralia 

\'ictoria 

>72 

55 

30 

1,000 

30 

18 

Eastern  Coast 

98 

65 

40 

2,000 

>>5 

no 

New  Zealand 

104 

50 

50 

2,000 

Tasmania 

26 

50 

40 

1,200 

Swanland 

>72 

60 

20 

1,000 

Queensland 

282 

73 

25 

1,000 

Lachlan 

245 

65 

>5 

500 

Northern  Coast 

578 

80 

25 

800 

Southern  arid 

835 

65 

7 

1,200 

New  Guinea 

343 

77 

too 

2,000 

Northern  and 

565 

75 

9 

1,000 

Tempetmte  regioa  with  hot  (cootinental)  summer;  S*  F*  Added  on  econograph 
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Table  IV' — Ecosomc  Factors  of  the  Regions  (continued) 


Region 

Area 

(square 

miles 

X  lo*) 

Average 

Annual 

Temp. 

(degrees 

F.) 

Annual 

Rain¬ 

fall 

(inches) 

Average 

Eleva¬ 

tion 

(feet) 

Total 
Coal 
Reserve  S 
(tons  X 
10*) 

Coal 

PER 

>Q.  Mile 
(tons  X 
10*) 

.Area  of 
Econo- 

CRAPH 

(1,000 

units^c 

max.) 

.4/rtfo 

Natal 

140 

60 

30 

3.000 

300 

Transvaal 

264 

62 

20 

3.000 

56 

21 

273 

Cape 

128 

59 

20 

1.500 

225 

Rhodesia 

1.250 

72 

40 

3.000 

180 

Madagascar 

227 

72 

40 

1.500 

>36 

Algeria 

390 

68 

20 

2,000 

>25 

Congo 

1.587 

78 

70 

1,000 

76 

Uganda 

770 

75 

30 

3.000 

68 

Sudan 

2,080 

79 

35 

1.500 

65 

Kalahari 

500 

63 

8 

3.000 

48 

Northern  Sahara 

2,466 

68 

20 

1,000 

16 

Southern  Sahara 

1.338 

78 

5 

1,000 

10 

S’orth  A  merica 

Northeastern  states 

747 

50 

35 

I,0(K) 

1,000 

>35 

755 

Inland  plains 

592 

60 

20 

2,300 

1. 175 

200 

675 

Alberta 

630 

40* 

2,500 

1,000 

>70 

420 

Utah 

250 

45 

5.000 

500 

200 

345 

Southeastern  states 

486 

65 

21 

4 

326 

Eastern  Canada 

960 

40* 

' 

3>5 

Oregon 

246 

55 

3>5 

Southern  Rockies 

510 

65 

500 

100 

300 

British  Columbia 

345 

38 

70 

20 

286 

Central  America 

592 

70 

>65 

West  Indies 

ICO 

78 

120 

Southern  California 

444 

63 

72 

Tundra 

1.910 

15 

South  A  merica 

H 

1 

Uruguay 

750 

35 

1,000 

3>5 

Southern  Chile 

«3> 

HI 

1 

272 

Western  Argentine 

525 

mm 

210 

Central  Chile 

78 

55 

■9 

>84 

Andean  plateau 

525 

63 

mm 

112 

Colombia 

945 

78 

27 

3 

95 

Central  Brazil 

1,820 

78 

9> 

Eastern  Brazil 

3*8 

75 

78 

Amazons 

1.969 

80 

i 

65 

Northern  Chile 

210 

60 

3 

5,000 

i 

60 

Patagonia 

78 

45 

10 

1,200 

I 

4.5 

Temperate  region  with  hot  (continental)  summet,  s*  F.  added  on  econograph  axis. 
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Finure  8,  drawn  in  this  fashion,  presents  many  points  of  interest.  There 
are  three  first-class  centers  of  (white)  habitability,  two  of  the  second  class, 
besides  many  areas  in  North  America  around  the  major  centers.  These  are 
shown  in  Table  \  . 


Table  V — Potential  Regions  of  Close  White  Settlement 


Class 

i 

Units  of 
Habitability, 
looo>Bniax. 

Region  as  Defined  in 
Figure  i 

Present  Settlement 

I 

770 

British  Isles 

Closely  settled 

630 

Franco-Prussia 

Closely  settled 

770 

Northern  China 

Not  available  for  whites 

756 

Northeastern  states  of  the 
United  States 

Moderately  settled 

675 

Inland  plains  of  the  United 
States 

Sparsely  settled 

II 

565 

Poland,  Austria,  etc. 

Closely  settled 

575 

Victoria  (Australia) 

Moderately  settled 

565 

Eastern  coast  of  Australia 

Moderately  settled 

III 

HIHH 

Japan 

Not  available  for  whites 

New  Zealand  and  Tasmania 

Sparsely  settled 

430 

.\lherta 

Sparsely  settled 

IV 

3‘5 

Uruguay 

Moderate  settlement 

300 

Natal 

Moderate  settlement  (not 
wholly  available) 

345 

Utah 

Dry,  sparsely  settled 

3*6 

Southeastern  states  of  the 
United  States 

Moderately  settled 

3*5 

Eastern  Canada 

Sparsely  settled 

3«5 

Oregon 

Sparsely  settled 

j 

300 

5wuthem  Rockies 

Dry,  sparsely  settled 

V 

286 

British  Columbia 

Sparsely  settled 

288 

Southern  China 

Not  available  for  whites 

250 

Southern  Chile 

Sparse 

*45 

Central  Russia 

Fairly  close  settlement 

**5 

Swanland 

Sparsely  settled 

*•3 

Transvaal 

Sparsely  settled 

1 

Western  Argentine 

Sparsely  settled 

210 

Mediterranean 

Closely  settled 

The  first  eight  regions  (Classes  I  and  II)  in  Table  V  are  all  endowed  with 
a  plentiful  coal  supply.  In  the  third  class  come  two  regions,  Japan  and 
New  Zealand,  with  poor  coal  supplies  but  excellent  climatic  controls.  The 
enormous  coal  supply  of  Alberta  is  balanced  by  its  long  winter,  so  that  it 
appears  rather  low  down  amid  the  most  attractive  regions. 
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TABLE  VT — Regions  of  Potential  Moderate  White  Settlemem 


In  this  class  Rhodesia,  central  Queensland,  Western  Siberia,  and  the 
Darling  Basin  offer  large  areas  for  settlement  which  may  be  used  for  ranch¬ 
ing  or,  in  places,  for  dry  farming. 

The  remaining  regions  of  the  world  comprise  the  tundras,  deserts,  and  hot 
wet  countries  where  even  moderate  white  settlement  is  unlikely.  A  consid¬ 
erable  development  of  the  pastoral  industr>'  with  sparse  white  settlement 
is  of  course  probable  in  the  more  laA^irable  areas. 

Table  VTI — Approximate  Density  Valves  for  Econograph  .\reas 


Econograph  Area 


Population  Density  per 
Square  Mile 


Ei  rope  As  a  Criterio.n 

The  only  large  region  where  white  settlement  has  taken  place  for  centuries 
is  of  course  the  continent  of  Europe.  From  all  the  European  countries 
emigration  has  remoA-ed  the  surplus  populations;  and,  though  we  cannot 
describe  the  continent  as  “saturated,”  it  is  the  only  one  which  approaches 
that  condition. 

In  Figure  9  is  shown  the  theoretical  distribution  of  population  in  Europe  by 
isoiketes  compared  Yinth  the  present  actual  distribution.  We  see  at  once  that 
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there  is  a  strong  resemblance  l)etween  the  isoiketes  and  the  population  lines. 
Both  center  about  London  from  whence  they  form  concentric  loops  about 
an  axis  reaching  to  Western  Siberia.  The  lOO  isoikete  agrees  quite  closely 
with  the  lo  population  line  if  the  latter  be  inserted  betw’een  the  2  and  26 


theoretical! 

'  ISOIKETES  1 


TMt  ciooit  nrvicw.  jw.iw 


r  ACTUAL 
’  DENSITY  OF 
POPULATION 


Fig.  9— The  actual  populatiou  denaity  of  Europe  compared  with 
the  theoretical  itoiketet  (line*  of  *habitabilitjO. 


lines.  In  the  same  way  the  200  isoikete  agrees  fairly  with  the  50  population 
line,  if  it  be  inserted.  The  500  isoikete  is  near  the  150  population  line,  and 
the  600  isoikete  is  not  far  from  the  200  line  except  in  Galicia. 

Plotting  on  a  graph  the  European  density  of  population  and  its  corres¬ 
ponding  isoikete,  we  can  interpolate  for  the  regions  of  moderate  habitability, 
which  do  not  occur  in  Europe.  This  gives  us  Table  VII. 

Using  these  factors  we  can  arrive  at  a  probable  answer  to  the  question, 
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“How  will  the  white  population  of  the  world  be  distributed  w’hen  the  eniptv 
continents  are  occupied  to  the  extent  that  Europe  is  at  present?” 

Conclusions 

Distribution  of  Population 

Using  the  ratios  indicated  in  Table  VII,  we  may  hazard  an  estimate  of 
the  white  populations  which  will  cluster  around  the  five  world  center>  of 
Chicago,  London,  Sydney,  Buenos  Aires,  and  Durban.  When  the  sur¬ 
rounding  region  shall  have  reached  the  condition  of  western  Europe  (with 
a  density  exceeding  loo  per  square  mile)  we  may  expect  pxipulations  of  the 
order  given  in  Table  VIII. 


Table  VI II — Potential  Populations  in  the  Chief  Areas  of  White  Settlement 


Region  (Fig.  i) 

-Area  in  Square 
Miles 

Estimated  Density 
per  Square  Mile 

Total 

Population 

North  American  Regions 
Northeastern  states 
Inland  plains 

Alberta 

Utah 

Southeastern  states 
Eastern  Canada 

Oregon 

.Adjoining  regions 

747  »  «o* 

.S92 

630 

250 

486 

960 

246 

400 

200 

100 

100 

100 

100 

100 

below  100 

702  millions  (52%) 
298 

118 

63 

25 

48 

96 

24 

30 

European  Regions 

Britain 

Franco- Prussia 

Poland,  etc. 

Adjoining  regions 

120  X  10* 

422 

400 

500 

300 

200 

below  100 

386  millions  (29%) 
60 

126 

80 

120 

Houtk  A  merican  Regions 
Uruguay,  etc. 

Adjoining  regions 

750  X  10* 

100 

below  100 

1 15  millions  (8.5%) 
75 

40 

South  A frican  Regions 
Natal 

Rhodesia 

Adjoining  regions 

140  X  10* 

1,250  X  10* 

100 

(40) 

below  100 

82  millions  (6%) 

>4 

50 

18 

Australian  Regions 
Victoria 

Eastern  coast 

Adjoining  regions 

172  X  10* 

98  X  10* 

180 

180 

below  100 

62  millions  (4.5%) 

29 

18 

15 

The  total  of  these  regions  is  1,347,000,000.  Distributed  according  to 
political  control  we  have  377,000,000  (28  per  cent)  in  the  British  Empire, 
513,000,000  (38  per  cent)  in  the  United  States,  457,000,000  (34  per  cent) 
in  other  countries. 
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Conurbations 

Assuming  that  an  adequate  food  supply  is  forthcoming,  we  may  briefly 
consider  how  these  vast  populations  will  settle  in  the  five  major  areas. 

Professor  Geddes,  who  looks  forward  to  a  period  of  more  orderly  design, 
has  pointed  out  that  in  the  British  industrial  regions  the  cities  at  present 
merge  into  great  “disorderly  conglomerations.”**  In  England,  for  instance, 
there  are  two  great  clusters,  “Greater  London”  and  what  he  terms  “Lancas- 
ton.”  The  latter,  extending  from  Liverpool  to  Leeds,  is  already  100  miles 
wide.  He  points  out  that  five  other  conurbations  are  arising.  These  are 
the  Scottish  center  (Glasgow- Edinburgh),  the  Newcastle  center,  the 
Sheffield  center,  the  Birmingham  center,  and  the  South  Wales  center. 

Lille  and  Essen  are  two  continental  examples  which  in  the  near  future 
will  unite  via  AntU’erp  and  Lidge.  The  Pittsburgh  district  is  a  forecast 
of  the  intense  settlement  which  will  arise  in  the  eastern  United  States. 
Even  in  Australia  the  rise  of  such  towns  as  Cessnock  (4,000)  within  the  last 
few  years  points  to  a  conurbation  around  Newcastle.  This  will  unite  with 
Sydney  and  spread  down  the  coast  to  the  great  Bulli  coal  field. 

Food  Supply  and  Popu'lation  Increase 

Where  is  the  food  coming  from  to  feed  these  industrial  centers?  Most 
people  know  of  the  huge  granaries  of  Russia,  the  United  States,  India,  etc., 
but  fail  to  realize  that  already  their  huge  populations  permit  of  only  limited 
export — before  the  war  only  about  one-sixth  of  the  total  wheat  production 
of  each  of  these  countries  was  exported  (Table  IX).  Canada,  Argentina, 
and  Australia  are  exporting  considerable  percentages  at  present;  but  how 
long  can  this  be  maintained  in  the  face  of  their  own  growing  populations? 


Table  IX — Chief  Wheat-Exporting  Countries,  Average  Production  and  Export 

I9II-I9I3* 

{In  miliums  0/  bushels) 


Production 

Export 

Russia 

727 

128 

United  States 

705 

1 16 

Canada 

229 

III 

Argentina 

156 

lOI 

India 

370 

60 

Rumania 

88 

54 

Australia 

89 

52 

*G.  B.  RoortMch:  The  Workl't  Food  Supply,  AmmL  Amer.  A(ad.  of  PoUL  and  Sac.  Sci.,  Philadelphia, 
VoL  74,  1917,  pp.  1-33.  See  alao  J.  RuaaeU  Smith:  The  Worid'f  Food  Reaourcet,  New  York.  I9i9- 


It  has  been  estimated  that  before  the  war  the  United  Kingdom  and 
Belgium  produced  only  53  per  cent  and  57  per  cent  of  their  respective  food 
requirements.  To  a  less  degree  Germany  and  even  France  w’ere  dependent 
on  outside  sources.  The  closely  settled  regions  of  the  East — India,  China 

**  Patrick  Gcddn;  Citict  in  Evolution,  London.  1915. 
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and  Japan — also  are  already  anxious  as  to  future  food  supplies.  It  is  indeed 
a  vital  problem  for  the  world  as  a  whole  and  is  of  more  immediate  interest 
than  most  jieople  realize.** 

Let  us  consider  the  North  American  region  of  settlement  with  its  potential 
700  millions.  The  population  of  the  United  States  has  l)een  doubling  itself 
approximately  each  thirty  years  during  the  last  century.  It  was  25  millions 
in  1850,  50  millions  in  1880,  and  100  millions  in  1910.  If  this  rate  of  increase 
continue,  it  will  have  growm  to  700  millions  in  less  than  100  years! 

The  w'orld  as  a  whole  has  doubled  its  p>opulation  during  the  last  ninety 
years.  If  the  rate  for  North  America  drops  to  this  figure,  then  it  will  take 
about  270  years  to  reach  700  millions.** 

If  we  consider  the  time  W'hich  it  will  take  the  Australian  population  of  5 
millions  to  grow  to  62  millions  W'e  find  that  it  amounts  to  100  years  on  the 
more  rapid  rate — ^which  obtains  at  present — and  to  320  years  on  the  slower 
rate.  These  are  much  the  same  periods  as  deduced  for  the  United  States. 

The  Commonwealth  Statistician  (G.  H.  Knibbs)  concludes  his  voluminous 
report  on  the  1911  census  w'ith  the  following  pertinent  remarks  (p.  455): 

The  earth’s  population  may  be  taken  ...  as  1,500  millions  and  its  land  area  (ex¬ 
cluding  Polar  regions)  at  33,000  million  acres.  If  we  could  raise  22.8  bushels  of  food  corn 
per  acre  per  annum,  the  total  yield  would  only  be  752,400  million  bushels.  The  food  con¬ 
sumption  (per  person)  per  annum  is  about  equivalent  to  5.7  bushels — which  on  the  above 
computation  would  feed  132,000  million  people. 

At  the  rate  of  increase  of  population  of  0.01  per  annum  (somewhat  less  than  the  rate  for 
all  countries  which  have  accurate  statistics),  it  would  require  only  450  years  to  exhaust 
the  food  requirements  mentioned.  .  .  .  The  fundamental  element  in  Malthus'  contention 
is  thus  seen  to  be  completely  established. 

I  have  shown  what  1  deduce  to  be  the  distribution  of  the  w'hite  peoples 
during  the  next  two  centuries.  According  to  it  W'e  may  expect  an  increase 
of  600  millions  gradually  to  occupy  North  America;  100  millions  in  South 
.America,  and  over  50  millions  in  southeastern  Australia  and  also  in  South 
.Africa,  The  future  of  the  Indian  and  colored  races  I  have  not  attempted 
to  discuss  in  this  paper.  Already  they  amount  to  over  1,000  millions,  and 
one  can  hardly  estimate  their  increase  in  numbers  in  tw'o  centuries;  for 
w  ith  the  spread  of  sanitation  and  of  law’  and  order  the  natural  increase  of 
population  throughout  Africa  and  Asia  is  not  likely  to  diminish. 

Yet  a  general  decline  in  the  birth  rate  would  seem  to  be  the  only’  answer 
to  the  statistical  argument  which  1  have  quoted.  It  is  difficult  to  imagine 
a  crop  (at  present  unknow  n)  more  valuable  than  wheat,  and  covering  every 
acre  of  land  surface.  A  vast  W’orld  struggle  l)etween  higher  civilizations 
with  a  low  birth  rate  and  lower  civ’ilizations  w’ith  a  high  birth  rate  seems  to 
be  foreshadowed.  This  w’ould  seem  to  be  inevitable  within  the  next  two 
centuries  if  the  white  race  is  to  maintain  its  dominant  position. 

“On  the  general  problem  eee  M.  Auromeetu;  The  Distribution  of  Population:  A  Constructive  Problrni. 
Ceogr.  Rtt^  Vol.  Il,  I9SI.  pp.  56j-59S. 

“Compare  E.  M.  East:  The  Agricultural  Limits  of  Our  Population,  Scitnli/ic  Monthly,  Vol.  is.  I9H. 
PP-  SSI-S57. 
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Since  very  early  times  the  influence  of  the  weather  on  military'  operations 
has  l>een  of  great  importance,  and  success  or  failure  has  many  times  been 
the  direct  result  of  weather  conditions.  But,  because  the  scientific  applica¬ 
tion  of  meteorology’  and  its  organization  on  a  comprehensive  scale  are 
of  recent  development,  modern  military’  meteorology  had  its  origin  in  the 
late  war. 

In  the  summer  of  1917  it  became  evident  that  meteorological  personnel 
and  equipment  were  required  by  the  American  Expeditionary  Forces  in 
France.  The  interest  of  American  meteorologists  was  aroused, ‘  and  arrange¬ 
ments  were  made  to  provide  for  the  meteorological  needs  of  the  American 
armies  in  the  field.  Ideas  as  to  the  jiart  meteorology  played  in  the  prose¬ 
cution  of  war  and  as  to  the  duties  of  meteorological  personnel  were,  however, 
still  very’  hazy,  and  actual  work  with  the  French  and  British  armies  w’as 
necessary  to  show  how  the  meteorological  units  functioned.  The  actual 
day-to-day’  work  began  in  April,  1918;  and  from  that  time  until  some 
months  after  the  Armistice  the  meteorological  work  of  the  French,  British, 
and  .\merican  armies  was  carried  on  with  cordial  co-operation  and  mutual 
understanding.  This  account  is  an  attempt  to  record  some  of  the  lessons 
learned. 

The  Military  F.\ctor 

The  military’  side  of  military’  meteorology'  cannot  be  neglected,  although 
this  phase  of  the  matter,  which  looms  so  large  in  actual  experience,  can  here 
have  only  passing  attention.  The  reason  for  speaking  of  it  here  is  that  it 
is  of  v-ital  importance  in  the  selection  and  assignment  of  meteorologists 
for  active  military  duty.  Unless  the  meteorological  officer  in  the  field  can 
handle  his  men,  procure  quarters  and  food  for  them,  get  his  equipment, 
secure  communication  and  transport  service,  and  in  general  fit  himself  and 


*  It  if  a  pleannt  duty  to  acknowMee  my  great  obligation  to  Lieutenant  Colonel  William  R.  Blair.  Signal 
Corps.  U.  S.  A..  Officer  in  Charge.  Meteorol.  Sect..  Sig.  C..  A.E.F.,  under  whose  command  and  guidance  I 
studied  and  practiced  military  meteorology  in  France  and  Germany  in  1918  and  1919.  I  also  acknowledge  the 
assistance  ol  the  other  officers  and  the  enlisted  men  of  the  Meteorological  Section. 

'  Several  papers  dealing  with  phases  of  militar)'  meteorology  and  with  the  meteorological  service  of  the 
I'nited  States  Army  have  appeared  from  time  to  time  in  the  Monthly  Wtnthtr  Ktview.  Reference  may  be  made, 
for  instance,  to  R.  A.  Millikan;  Some  ScientiSc  Aspects  of  the  Meteorological  Work  of  the  United  States  Army. 
Vol.  47,  1919,  pp.  sio-ais;  B.  J.  Sherry  and  A.  T.  Waterman:  The  Military  Meteorological  Service  of  the 
United  States  During  the  War.  iM.,  pp.  ais-aaa;  H.  G.  Lyons:  Meteorology  During  and  After  the  War.  tbtd., 
pp.  81-83.  See  also  M.  M.  Welch:  Recent  Publicatiotu  Relating  to  Military  Meteorology,  ibid.,  V’ot.  46,  t9t8. 
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his  command  into  the  tactical  organization  with  which  he  is  associateil, 
no  amount  of  ability  as  a  meteorologist  will  avail  anything.  Furthermore, 
he  must  understand  the  methods  and  problems  of  the  officers  charged  with 
the  developmient  of  the  tactical  situation  or  he  cannot  make  his  serxices 
as  a  meteorologist  count  in  the  prosecution  of  the  war. 

From  a  tactical  point  of  view  it  is  probably  desirable  to  divide  militarx- 
meteorology'  into  that  applying  to  permanent  positions,  for  instance  coast 
defense  commands,  and  that  applying  to  mobile  armies,  best  exemplified 
by  an  expeditionary  force  on  foreign  soil.  The  meteorological  problems, 
however,  are  not  widely  different.  The  general  problems  of  militaiy'  mete¬ 
orology’  are  best  exemplified  by  the  requirements  of  an  expeditionary  force; 
because,  while  the  meteorological  problems  of  such  a  force  can  readily  be 
applied  to  fixed  [x>sitions,  the  conditions  under  which  an  expeditionaiy 
force  operates,  or  is  likely  to  operate,  set  limits  to  the  methods  employed. 

Military  meteorology  falls  into  three  rather  clearly  defined  parts: 

1.  Statistical  information,  or  past  w’eather. 

2.  Current  information,  or  present  weather. 

3.  Forecasts,  or  future  weather. 

Statistical  Information 

Statistical  information  includes  the  ma.ss  of  meteorological  data  which 
may  be  available  for  the  region  in  question.  Such  information  is  valuable 
in  connection  with  many  military’  installations  of  a  more  or  less  jjermanent 
character  and  with  the  distribution  of  matiriel  and  personnel,  whether 
among  training  stations  or  on  the  battle  front.  In  connection  with  statistical 
meteorology  it  may  become  necessary’  in  the  case  of  an  expeditionary  force 
to  procure  the  information  desired  indirectly  from  observations  on  the 
character  of  plants,  stream  courses,  etc.  When  an  expeditionary’  force  is 
l)eing  organized  the  meteorological  officers  attached  to  this  force  should 
accumulate  as  much  information  as  possible  regarding  the  conditions  in  the 
regions  to  which  the  force  is  to  be  sent.  It  is  a  question  just  how’  many  data 
should  be  carried  into  the  field.  Field  conditions  do  not  readily  lend  them¬ 
selves  to  transp>ortation  of  voluminous  records.  On  the  other  hand,  the  ac¬ 
cumulation  of  material  at  the  base  in  the  home  country  is  not  of  great  value, 
ow’ing  to  the  fact  that  communications  between  the  home  base  and  the 
expeditionary’  force  are  apt  to  be  overcrowded,  and  therefore  the  material 
accumulated  is  not  readily  accessible  to  officers  in  the  field. 

Statistical  meteorology’  should  be  studied  to  such  an  extent  that  the 
meteorological  officers  can  give  definite  information  with  regard  to  the  im¬ 
portant  questions  which  are  likely  to  arise.  These  questions  will  certainly 
concern  such  matters  as  the  clothing  and  equipment  of  troops  necessitated 
by  the  usual  meteorological  conditions.  Extreme  conditions  are  of  less 
importance  because  a  considerable  amount  of  suffering  by  men  and  animals 
and  serious  disarrangement  of  transport  by  possible  but  not  very’  probable 
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conditions  must  be  expected  in  the  case  of  any  such  expedition.  The  neces- 
sar>’  preparation  for  expectable  conditions  will  usually  require  all  the  energ>- 
of  the  general  staff  and  imf)ose  such  a  strain  upon  communications  with 
the  home  base  that  additional  equipment  to  provide  for  unusual  though 
possible  conditions  is  not  likely  to  lie  considered.  Statistical  meteorolog>- 
will  give  such  information  as  the  proliability  of  snow  cover  and  the  extent 
of  such  cover,  the  time  of  loss  of  leaves  from  trees  or  the  changes  in  color  of 
leaves,  and  similar  matters  of  equal  importance  in  these  days  of  camouflage. 
It  will  show  the  time  of  freezing  of  rivers,  important  from  the  point  of  view 
of  navigation  and  water  supply  as  well  as  from  that  of  transportation  upon 
the  ice.  The  probability  and  times  of  occurrence  of  snow  and  mud  condi¬ 
tions  with  the  resulting  necessities  of  radical  changes  in  transport  methods 
will  be  shown  by  a  proper  study  of  the  statistical  records. 

Before  the  medical  department  of  an  expeditionary  force  can  make 
adequate  arrangements  for  the  care  and  transportation  of  the  sick  and 
wounded,  or  determine  the  number,  design,  and  location  of  hospitals  and 
the  character  and  quantity  of  medical  supplies,  an  adequate  knowledge 
of  the  climate  is  required.  While  it  is  probably  true  that  modem  medical 
science  has  rejected  the  older  ideas  of  climatic  diseases,  it  is  certain  that 
weather  conditions  have  an  important  effect  on  many  types  of  disease;  and 
weather  knowledge  is  essential  if  the  hospital  rate  is  to  be  kept  low  and  if 
the  hospital  facilities  are  to  be  adequate  for  the  requirements. 

Statistical  meteorologv'  is  of  particular  importance  in  determining  sites 
for  the  location  of  airdromes.  After  aircraft  are  in  the  air  they  can  usually 
take  care  of  themselves,  subject  of  course  to  certain  dangers  which,  however, 
are  practically  all  less  serious  than  enemy  fire.  The  greatest  difficulty  in 
connection  with  aircraft  comes  in  the  take-off  and  the  landing.  Wind  speeds 
which  can  readily  be  negotiated  by  planes  in  the  air  will  cause  serious 
crashes  if  they  occur  while  planes  are  leaving  the  ground  or  alighting.  Sta¬ 
tistical  meteorology  can  give  valuable  information  in  connection  with  the 
(K'currence  of  such  winds.  As  the  control  of  a  considerable  part  of  these 
winds  is  topographic,  a  difference  of  a  few  miles  in  location  may  make  an 
airdrome,  considered  as  a  harbor,  relatively  safe  rather  than  dangerous. 
The  direction  from  which  dangerous  winds  come  may  indicate  the  proper 
orientation  of  hangars  and  buildings  in  order  that  they  may  be  relatively 
safe. 

.Another  point  to  be  considered  in  the  selection  of  the  location  for  an 
airdrome  is  the  occurrence  of  fog.  Fog  over  an  airdrome  usually  entirely 
obscures  it  from  above  and  makes  landing  difficult  and  dangerous.  Statis¬ 
tical  meteorology  can  be  of  particular  benefit  by  determining  the  positions 
where  such  fogs  are  least  frequent.  As  the  dangerous  fogs  are  most  often 
of  the  radiation  type,  the  selection  of  hills  which  extend  upward  through 
the  usual  fog  is  indicated  for  the  location  of  airdromes.  Such  hills,  of  course, 
should  not  be  high  enough  to  have  dangerous  wind  velocities  and,  at  least 
as  far  as  airdromes  within  range  of  enemy  artillery'  are  concerned,  should 
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not  be  distinctive  landmarks,  as  these  offer  excellent  targets.  The  dangers 
of  the  occurrence  of  fog  vary  with  the  type  of  airdrome.  For  instance, 
morning  fogs,  the  usual  radiation  type,  are  probably  most  dangerous  to 
night-bombing  s(|uadrons,  as  night  bombing  is  usually  undertaken  on  clear 
or  partly  clear  nights  and  the  planes  wish  to  return  home  as  late  as  possible, 
that  is  at  just  the  time  when  radiation  fogs  are  most  likely  to  occur.  Air¬ 
dromes  for  day  bombardment  groups  do  not  need  such  careful  location 
with  reference  to  fog  conditions,  although  it  is  desirable  to  avoid  them  as 
far  as  practicable.  The  possibilities  of  locating  airdromes  for  obser\ation, 
reconnaissance,  artillery’  adjustment,  pursuit,  and  combat  groups  are  more 
limited,  because  these  airdromes  must  be  nearer  the  lines  than  those  for 
l)ombardment  groups.  However,  the  meteorological  officer  should  be  able 
to  give  information  that  would  lead  to  the  selection  of  the  best  one  from  a 
number  of  possible  locations.  P'orthermore,  as  the  lines  are  advanced  it  is  a 
great  convenience  if  the  airdromes  of  combat  groups  can  be  occupied  suc¬ 
cessively  by  artillery  adjustment,  observation,  and  bombardment  groups. 

The  distribution  of  matSriel  and  personnel  within  any  zone  of  military- 
operations  is  controlled  to  some  extent  by  the  meteorological  characteristics 
of  the  zone  as  shown  in  the  records  of  the  past  weather.  It  is  known  to 
every  one  that  the  distribution  of  clothing,  food,  shelter,  heat,  and  light 
is  so  controlled.  The  record  of  prevailing  winds  by  months  is  probably 
the  best  available  guide  for  the  concentration  on  certain  parts  of  the  battle 
front  of  chemical  warfare  troops  and  matiriel.  The  position  of  gas  shell 
dumps  needs  especial  attention  in  this  connection.  Light  data,  the  time 
of  moonrise  and  moonset,  of  sunrise  and  sunset,  and  the  duration  of  twi¬ 
light  have  been  found  of  value  by  searchlight  units,  anti-aircraft  artillery, 
and  night-bombing  air  squadrons  in  the  distribution  of  lookouts  and  other 
personnel  and  in  preparations  for  activity. 

In  addition  to  the  service  that  statistical  meteorology  can  render  to 
other  arms  of  the  expeditionary  force,  the  serv-ice  it  can  render  to  the 
meteorological  organization  itself  should  not  be  overlooked.  In  order  to 
provide  the  necessary  information,  proper  sources  for  obtaining  these 
data  must  be  assured.  Different  arrangements  must  be  made  in  different 
regions;  if  the  expeditionary’  force  is  to  opierate  in  a  friendly  country  with 
an  organized  meteorological  serv’ice  which  can  be  counted  on  to  supply 
information  for  the  back  area,  it  will  not  be  necessary  for  such  a  force 
to  opierate  as  large  a  serv’ice  of  its  own  as  it  must  when  opjerations  are 
carried  on  in  a  hostile  country  or  one  pxxjrly  provided  with  meteorological 
stations.  Furthermore,  the  number,  frequency,  and  location  of  meteoro¬ 
logical  stations  will  be  governed  to  a  considerable  extent  by  the  climatic 
conditions  of  the  region  in  which  opjerations  are  to  be  carried  on. 

Ci  RREN’T  Information 

Current  information  consists  of  various  typies  of  data  for  use  by  all  opierat- 
ing  units,  including  espiecially  aircraft,  artillery,  chemical  warfare,  and 
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sound-ranging  units.  Information  for  aircraft  consists  of  wind  data  for 
Ie\els  at  which  planes  are  likely  to  fly  or  in  which  captive  or  dirigible 
l)alK)ons  may  be  used.  Such  data  are  becoming  increasingly  important  as 
aerial  navigation  is  develojDed,  and  allowance  for  drift  of  airplanes  must  be 
made.  The  meteorological  officer  with  current  information  regarding  winds 
at  various  levels  in  his  possession  can  advise  flying  officers  of  the  most 
satisfactory  levels  at  which  flights  between  designated  places  should  be 
made.  Another  type  of  information  of  value  to  aircraft  is  the  altitude  of 
the  clouds. 

In  the  case  of  artillery’  the  temjierature,  pressure,  humidity,  and  move¬ 
ment  of  the  air  to  the  height  reached  by  a  projectile  in  flight  are  needed 
in  correcting  for  the  effects  of  these  elements  when  laying  the  guns.  Air 
density  is  a  function  of  the  first  three  elements;  within  limits  air  viscosity 
\aries  rather  directly  with  temperature,  but  corrections  for  this  variation 
are  small,  although  apf)earing  in  the  firing  tables.  It  should  be  stated 
parenthetically  that  the  firing  tables  contain  corrections  for  powder  tem¬ 
perature,  but  this  should  be  determined  by  a  thermometer  exposed  in  a 
charge  because  jxjwder  temperature  does  not  in  general  vary  with  air  tem¬ 
perature.  Possibly  the  most  important  meteorological  conditions  affecting 
the  projectile  are  those  which  are  known  as  “ballistic  winds.”  Meteoro¬ 
logical  conditions  begin  to  act  on  the  projectile  from  the  moment  it  leaves 
the  gun  and  continue  to  act  until  it  lands.  The  effect  of  variations  from 
standard  conditions  in  any  layer  of  air  is  proportional  to  the  time  the 
projectile  spends  in  that  layer,  provided  it  p>asses  twice  through  it;  that  is, 
when  the  target  is  at  approximately  the  same  level  as  the  gun.  When  the 
target  is  to  be  reached  before  the  projectile  arrives  at  the  highest  point 
of  the  trajectory,  as  is  usually  the  case  with  anti-aircraft  targets,  the  effect 
of  any  layer  is  proportional  to  the  time  the  projectile  spends  in  it  and  to 
the  time  of  its  travel  from  this  layer  to  the  target. 

In  the  case  of  ordinary  artillery  the  importance  of  the  upper  layers  of 
air  is  evident  when  it  is  considered  that  a  projectile  spends  half  its  time 
in  the  upprer  quarter  of  its  trajectory'.  In  practice  the  air  through  which  a 
projectile  prasses  is  divided  into  layers  w’hich  are  considered  separately, 
weighted  with  the  propier  factors,  and  then  combined  for  the  total  height 
of  the  trajectory’.  From  this  combination  a  single  artificial  wind  direc¬ 
tion  and  a  single  artificial  wind  spreed  affecting  the  projectile  are  com¬ 
puted  and  given  to  the  artillery’  as  a  ballistic  wind.  This  ballistic  wind 
represents  the  total  effect  of  the  wind  on  the  projectile  from  the  moment 
it  leaves  the  gun  until  it  lands  or  bursts.  Spjeed  is  essential  in  the  com¬ 
putation  of  ballistic  winds  in  order  that  the  artillery  may  have  this 
information  while  it  is  still  valid  and  before  conditions  have  perceptibly 
changetl.  In  practice  it  has  been  found  that  observations  once  in  four 
hours  are  usually  sufficient. 

A  development  of  the  World  War  was  the  accurate  determination  of  the 
location  of  enemy  guns  from  the  rate  and  direction  of  the  travel  of  sound. 
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It  has  been  found  by  experiment  that  this  is  affected  more  by  the  air  move-  I 

ment  at  about  one  hundred  meters  above  the  earth’s  surface,  than  that  I 

at  hijjher  or  lower  levels;  it  is  also  affected  by  the  temperature  and  humidity  | 
of  the  air;  these  observations  must  be  furnished  promptly  to  the  sound¬ 
ranging  units  if  such  units  are  to  operate  with  the  maximum  of  efficiency. 

Current  information  enables  the  medical  officers  to  make  more  effective 
plans  for  their  work,  h'or  instance,  weather  which  tends  to  keep  men  in 
billets  or  l)arracks  increases  the  hospital  rate.  During  the  occupation  of 
Coblenz  the  influenza  rate  could  be  forecast  from  the  temperature,  cold 
weather  causing  the  men  to  stay  indoors  with  the  resulting  spread  of  in¬ 
fectious  diseases.  The  current  weather  information  will  give  metlical 
officers  time  to  prepare  hospital  facilities  and  enable  them  to  foresee  the 
demands  which  will  be  made  on  them;  this  will  p>ermit  the  accumulation 
of  adequate  medical  p>ersonnel  and  supplies  at  the  px)ints  of  greatest  need. 

For  example,  wet  weather  with  tempjeratures  at  or  below  freezing  will 
greatly  increase  the  sick  rate  of  men  in  trenches,  and  preparations  for  the 
treatment  of  frostbite,  trench  feet,  etc.,  can  l>e  made  so  that  cases  may  be 
treated  as  they  come  in. 

Station  Equipment  and  Reports 

The  equipwnent  consists  of  the  ordinary  station  instruments,  together  with 
pilot  balloon  equipwnent  for  observing  the  movement  of  the  uppier  air, 
which  must  be  known  up  to  the  highest  lev'els  reached  by  aircraft  or  by 
projectiles.  .Owing  to  the  conditions  under  which  military  stations  must 
op)erate,  the  strongest  typ)e  of  equipment  is  required  in  order  to  prevent 
excessive  breakage.  It  is,  of  course,  obvious  that  stations  op)erating  in  the 
neighborhood  of  artillery'  or  in  places  likely  to  be  shelled  or  bombed  cannot 
depend  up)on  aneroid  barometers,  as  these  instruments  are  damaged  by 
concussion.  In  the  case  of  a  direct  hit  the  equipment  will  be  destroyed; 
replacement  equipment  must  therefore  be  available  at  not  too  great  a 
distance. 

Conditions  at  fonvard  positions  make  it  necessary’  to  take  pilot  balloon 
observations  with  one  theodolite,  although  two  or  even  three  theodolite 
observations  doubtless  make  for  greater  accuracy.  It  is  often  difficult 
enough  to  find  one  theodolite  px)sition  sheltered  from  enemy  observation — 
where  observation  means  destruction  whenever  the  enemy  is  so  minded-  - 
and  there  is  practically  no  possibility  of  finding  two  such  positions  within 
sight  of  each  other  and  of  providing  the  necessary’  equipment  for  communica¬ 
tion  between  them.  In  this  connection  it  is  desirable  to  note  that  all  units 
operating  under  control  of  the  exp)ed  it  ionary  force  should  be  interchange¬ 
able,  that  is  it  should  be  px>ssible  to  replace  a  front  line  unit  with  the  one  from 
the  rear;  therefore  differences  in  method  for  different  locations  are  inad¬ 
visable.  Furthermore,  meteorologists  with  actual  experience  in  the  area  of 
military’  op)erations  are  of  the  opinion  that  two  single  theodolite  observ  ations 
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from  different  locations  are  worth  more  than  a  double  theodolite  observa¬ 
tion  at  one  location,  although  the  latter  may  be  somewhat  more  accurate. 

In  connection  with  supplying  ballistic  winds  to  artillery'  and  actual 
winds  at  various  elevations  for  the  air  service  it  must  be  rememberetl  that 
the  artillery'  may  fire  through  clouds  and  that  it  may  be  necessary  for  air¬ 
planes  to  fly  through  and  above  clouds.  The  unit  making  the  meteorological 
observations  has  the  most  information  upon  which  to  estimate  conditions 
when  direct  observations  are  impossible.  Air  movement  in  and  alxjve  clouds 
may  l)e  determined  by  the  methods  of  “sounding  by  sound,”  which  in  brief 
consist  in  sending  a  Iximb  aloft  by  a  balloon  and  bursting  it  at  a  height 
approximately  determined.  The  exact  position  in  space  at  which  the  burst 
occurs  can  l)e  determinetl  by’  sound-ranging  methods,  and  the  exact  height 
and  the  horizontal  drift  of  the  balloon  from  the  time  of  release  to  the  time 
of  the  explosion  of  the  bomb  can  be  computed.  When  such  information  is 
not  available  an  alert  meteorological  observer  can  secure  information 
which  will  enable  him  to  estimate  conditions  with  considerable  accuracy’. 
During  cloudy  weather  he  should  watch  for  breaks  in  the  clouds  and 
attempt  to  get  a  balloon  through  these  breaks  even  though  the  time  for  a 
regular  observ’ation  has  not  arrived.  Anti-aircraft  guns  may  l)e  firetl  through 
breaks  in  the  clouds,  and  the  drift  of  the  smoke  from  the  burst  may’  be 
followed  with  a  theo<lolite.  The  drift  of  clouds  may  l)e  observed  and  the 
approximate  height  estimated.  All  reports  from  neighlxiring  stations, 
friendly  or  enemy’,  should  lx?  recordeti;  as  ballistic  winds  are  usually  sent 
to  the  artillery’  by’  radiotelegraphy,  enemy  information  can  lie  obtained  if 
the  meteorological  observer  takes  pains  to  ascertain  the  times  of  sending 
and  the  wave  length.  His  own  equipment  will  enable  him  to  receive  the 
mes.siiges,  and  if  the  intelligence  service  of  his  army  cannot  provide  him 
with  the  cxxle  used  his  ingenuity  will  enable  him  to  work  it  out.  From  these 
miscellaneous  data  a  successful  estimate  may  l)e  made.  The  firing  tables 
issue<l  to  the  artillery  provide  for  meteorological  data,  and  some  value  must 
Ix'  used  for  this  term. 
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Military  forecasting  should  not  l)e  es.sentially  different  from  any  other 
sort  of  forecasting.  Successful  forecasting  for  the  staff  officers  charged  w’ith 
the  control  of  operations  does,  however,  depend  on  an  appreciation  of  their 
problems  by  the  officer  making  the  forecast.  A  forecast  for  military’  opera¬ 
tions  should  be  stated  as  concisely  and  definitely  as  possible;  in  fact,  it  is 
lest  to  make  direct  positive  statements  of  the  future  weather.  Operations 
officers  must  take  chances  with  many  elements  of  which  the  weather  is  only’ 
one;  what  they’  require  is  the  best  estimate  of  the  situation  and  some  idea 
of  the  accuracy  of  the  estimate.  It  is  far  letter  to  state  pxisitively  w’hat  the 
weather  will  le  and  to  follow  the  definite  forecast  by  a  statement  that-the 
chance  of  its  being  correct  is  ten  to  one,  five  to  one.  or  three  to  one,  as  the 
case  may  le. 
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Special  forecasts  may  be  made  for  all  sorts  of  special  operations.  For 
example,  the  of^ensi^•e  use  of  gas  requires  detailed  forecasts  of  local  air 
movement  in  restricted  localities;  this  often  calls  for  special  observations  in 
detail  at  frequent  intervals.  The  artillery  frequently  find  it  advisable  to 
institute  firing  programs  at  jjarticular  times,  such  as  dusk  or  dawn;  the 
meteorological  service  will  frequently  be  called  ujxin  to  make  special  fore¬ 
casts  of  visibility  for  these  programs.  Forecasts  of  the  character  of  the 
night,  whether  clear,  cloudy,  or  with  broken  cloud,  are  particularly  impor¬ 
tant  in  planning  offensive  bombing  operations  by  aircraft  or  in  arranging 
for  defense  against  possible  enemy  raids.  For  instance,  if  the  conditions  on 
the  Lorraine  front  in  the  fall  of  1918  indicated  a  moonlight  night  with  broken 
cloud  and  a  moderate  west  wind  at  reasonable  flying  levels,  an  enemy  raid 
was  practically  certain  and  could  be  forecast  with  great  accuracy;  further¬ 
more,  with  a  little  knowledge  of  the  enemy’s  habits  together  with  observa¬ 
tions  of  his  aerial  activity  during  the  preceding  day,  the  point  of  the  raid 
could  generally  be  forecast. 

In  forecasting  for  an  expeditionary’  force  it  is  obvious  that  there  is  likely 
to  be  little  opportunity  for  dependence  on  weather  types  and  hence  for 
empirical  forecasting  based  on  the  resemblance  of  the  current  map  to  a 
type  in  the  files.  In  his  home  country  the  forecaster  is  in  touch  with  the 
maps  of  past  years;  all  meteorological  services  have  built  up  files  of  maps 
and  in  many  cases  have  selected  type  maps  which  may  be  and  usually  are 
used,  consciously  or  unconsciously,  by  the  forecasters.  In  a  region  new  to 
the  forecaster  this  procedure  is  far  from  convenient  and  often  imf>ossible. 
Furthermore,  the  possibility  of  military  activities  in  a  region  without  pub¬ 
lished  maps  must  be  considered. 

With  the  advance  from  empirical  to  rational  methods  in  forecasting,  this 
is  not  so  great  a  difficulty  as  might  appear.  There  can  be  little  doubt  that 
the  future  weather  is  the  result  of  physical  and  dy'namic  processes  which 
are  going  on  currently,  and  current  meteorological  information  and  that 
of  the  immediate  past  should  furnish  all  the  data  necessary  for  a  proper 
forecast.  It  is  a  question  whether  forecasting  has  as  yet  reached  a  stage 
where  this  is  possible,  but  experience  with  the  American  Exfieditionarv 
Forces  in  France  and  Germany  leads  to  the  belief  that  forecasting,  at  least 
for  an  expeditionary’  force,  should  be  on  this  basis.  Such  a  p)oint  of  view, 
of  course,  lays  more  emphasis  on  theoretical  physics  than  upon  w’eather 
types  and  requires  fundamental  training  in  meteorological  physics  and  the 
dynamics  of  fluids  rather  than  experience  in  forecasting  in  the  home 
country’. 

Distribution  of  Stations 

The  number  and  distribution  of  the  stations  operated  by  the  meteorological 
service  of  an  exjjeditionary  force  will  dep)end  u|X)n  many  factors.  In  the 
back  area  the  number  will  probably  be  about  the  same  as  would  be  requireii 
for  peace-time  meteorological  information;  if  there  is  a  suitable  met€»rologi- 
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cal  organization  already  in  this  area  its  stations  may  well  be  used.  It  will 
probably  be  necessary  to  add  a  few  stations  at  special  points,  such  as  artillery 
and  other  training  fields  and  airdromes.  The  stations  in  the  back  area 
should  serve  for  training  meteorological  personnel  and  supplying  informa¬ 
tion  to  the  military  units  stationed  in  this  area  as  well  as  for  making  the 
fundamental  observations  upon  which  the  forecasts  are  based.  In  the 
area  of  military  activity  there  must  be  a  greater  density  of  stations.  There 
should  be  at  least  one  station  in  each  region  where  airdromes  are  located, 
and  stations  to  supply  ballistic  winds  to  the  artillery  and  information  to 
the  sound-ranging  and  other  services  must  be  located  along  the  front  in 
sufficient  numbers  to  give  adequate  information.  The  number  will  not  be 
the  same  in  different  regions  but  will  to  some  extent  be  governed  by  the 
general  climatic  conditions. 

Furthermore,  it  has  not  yet  been  found  practicable  to  operate  a  militar>' 
meteorological  service  solely  on  the  basis  of  the  meteorological  conditions 
encountered.  Practical  problems  of  tactical  organization  make  it  desirable 
that  the  meteorological  units  bear  a  rather  definite  relation  to  the  tactical 
divisions  by  which  the  army  operates.  Perhaps  the  most  usual  and  satis¬ 
factory  organization  is  that  of  a  first-class  station  completely  equipF)ed  for 
all  observ’ations  and  for  weather-forecasting  attached  to  each  field  army. 
This  station  should  be  in  close  touch  with  the  army  headquarters  and 
should  have  telegraphic  communication  with  the  stations  in  the  back  area 
to  provide  it  with  the  information  necessary  for  forecasting.  In  addition 
to  the  forecasting  station  in  the  army  area,  it  will  be  found  desirable  to 
establish  from  two  to  five  or  more  stations  in  the  same  area  to  serv’e  the 
artillery  and  other  units.  Inasmuch  as  tactical  considerations  play  a  very 
important  part  in  the  organization  of  the  army  area,  the  most  convenient 
arrangement  appears  to  be  the  assignment  of  one  of  these  substations  to 
each  army  corps.  The  conditions  existing  in  the  particular  region  will  un¬ 
doubtedly  serve  to  modify  the  general  plan;  but  if  equipment  and  personnel 
are  provided  for  a  first-class  forecasting  station  attached  to  army  head¬ 
quarters  and  an  observation  station  equipped  for  surface  and  upper  air 
observations  for  each  army  corp®,  it  w'ill  be  possible  in  nearly  all  cases  to 
provide  the  forward  area  with  an  adequate  meteorological  service.  The 
back  area  is  a  regional  problem  and  from  a  tactical  pmint  of  view  must  be 
handled  in  much  the  same  manner  as  the  lines  of  communications  of  the 


armies. 


it  is  difficult  to  folkm  the  explanation  of  these  winds  given  in  most  textbooks. 
One  reads,  therefore,  with  great  relief  the  simple,  straightforward  exposition 
of  the  southwest  monsoon  of  India*  given  by  the  new  Director  of  the  British 
Meteorological  Office,  Dr.  G.  C.  Simpson,  long  connected  with  the  Indian 
Meteorological  Ser\’ice  and  well  known  for  his  work  with  Scott  in  the 
Antarctic. 

The  word  “monscwn,”  most  of  us  know,  is  from  the  Arabic  and  means 
season.  Meteorologists  now  quite  generally  make  an  adjective  of  the  word, 
to  indicate  a  seasonal  wind.  More  precisely  it  is.  a  flow  of  air,  directly 
associated  with  the  northward  or  southward  swinging  of  the  great  air 
streams — the  trades  and  the  prevailing  westerlies.  “Monsoon,”  however, 
has  always  been  associated  with  rain,  indeed  copious  rain.  It  is  said  that 
the  military'  expeditions  of  Alexander  brought  back  to  Greece  a  knowledge 
of  these  rain  winds  and,  presumably,  the  dependence  of  the  harvest  upon 
their  early  arrival.  Anti  so  in  India  the  word  has  come  to  mean  the  rainy 
sea.son,  from  June  to  Septcml)er. 


Usual  Kxpla.nwtion  of  thk  Monsoo.v  I.nsufficie.nt 

Now  the  usual  explanation  of  the  cause  of  the  monsoon  is  that  during 
summer  the  air  over  the  interior  of  Asia  (or  other  continents)  is  so  much 
warmer  than  the  air  over  the  water  (in  this  case  the  Indian  Ocean,  Arabian 
Sea,  and  Bay  of  Bengal)  that  an  inflow  occurs.  This  is  also  the  explanation 
generally  given  for  sea  breeze.  In  neither  case  is  the  explanation  sufficient. 
Dr.  Simpson  points  out  that  India  is  much  hotter  in  May,  before  the 
monsoon  begins,  than  in  July,  when  the  monsoon  is  in  full  swing;  and,  what 
is  the  more  suggestive,  the  hottest  part  of  India,  the  northw’est,  gets  no 
monsoonal  wind  or  rain;  and,  finally,  the  temperature  is  higher  in  years  of 
deficient  rains  than  during  gcxxl  monscxins. 


Monsoonal  Influenxes  ox  the  Californian  Co.\st 

Furthermore,  it  must  not  be  forgotten  that  often  when  there  are  moisture- 
laden  winds  blowing  into  a  warmer  region,  rain  does  not  fall.  There  must 


■  ‘The  South-weM  Monsoon.*  QusrI.  Journ.  Royal  Mtteorol.  Soc.,  No.  199.  Vol.  47,  1921,  pp.  151-172. 
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\ie  rapid  and  sufficient  cooling.  This  cooling  may  In?  brought  about  by 
various  means;  but  chiefly  it  is  accomplished  by  uplift  and  expansion.  A 
gotxl  example  of  failure  to  prtxiuce  rain  occurs  on  r)ur  own  Californian 
coast  in  midsummer.  The  prevailing  west  winds  are  essentially  monsoonal 
in  character  and  carry’  at  least  lo  grams  of  water  vapor  to  every  cubic  meter 
i»f  air.  These  winds  blow  steadily’  from  late  forenoon  until  after  sunset, 
with  an  average  surface  speed  of  lo  meters  per  second.  No  rain  falls;  yet 
if  only  one-tenth  of  the  vapor  were  condensed  anti  one-tenth  of  this  pre- 


Kiu.  I — Map*  ibowing  tbr  distribution  ci  total  precipitation  in  California  during  dry  (Janunry.  1902) 
and  wet  (February.  1902)  winter  months.  In  the  case  of  the  former  the  precipitation  amounted  to  approxi- 
nialrly  24,000.000  tons  of  water;  in  the  latter  150,000.000  tons. 

cipitated,  the  rainfall  would  exceed  five  millimeters,  or  two  tons  to  the 
acre  per  day. 

The  heavy  fogs  along  the  Californian  coast  show’  that  the  water  v’apor  is 
present  and  can  be  condensed  on  a  surface  of  lower  temperature.  There  is, 
however,  no  rain,  although  the  air  stream  must  rise  at  least  2,000  meters 
in  the  comparatively  short  distance  of  150  kilometers.  The  reason  is  that 
the  air  stream  is  flowing  into  a  region  of  much  higher  temperature,  and 
the  mountains  are  rendered  non-effective  rain  makers.  But  for  this  heating 
there  would  be  heav’y  rainfall  in  summer  just  east  of  the  crests  of  the  Sierra 
and  the  Coast  Range;  and  what  is  now  largely  desert  would  be  a  region 
Ixiuntifully  supplied  with  w’ater. 

In  a  dry  midsummer  month  very  little  rain  falls  in  California.  The  storm 
(Mths  have  swung  far  northward,  and  the  mountains  are  not  able  to  rob  the 
prevailing  westerlies  of  even  a  small  part  of  their  load  of  water  vapor.  In 
j'Uch  a  month  the  total  rainfall  of  California  may  not  exceed  156,000  tons 
of  water,  or  about  one  ton  to  the  acre. 


WINTKR  PRFXIPITATION  IN  CALIFORNIA 


A  WET  MONTH 
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In  a  dry  midwinter  month,  however,  an  occasional  storm  assisting,  the 
mountains  rob  the  air  streams  of  much  of  the  moisture;  and  even  in  an 
exceptionally  dry  winter  the  monthly  rainfall  will  amount  to  20,000,000 
tons  of  water.  During  a  w  et  winter  month,  chiefly  because  of  the  succession 
of  storms  from  the  north,  the  rainfall  for  the  state  may  equal  or  even 
exceed  150,000,000  tons  of  water.* 

C  omplexity  of  Causes  of  the  Monsoon  in  India 


From  what  precedes  we  see  that  rain  making,  even  where  there  is  a  strong 
and  steady  seasonal  air  flow,  is  not  a  simple  matter.  We  fully  agree  with 
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Dr.  Simp)son  when  he  says  that  rain  as  dependent  upon  the  monsoon  or 
indeed  the  monsoon  itself  is 

not  the  simple  result  of  a  single  physical  condition.  It  is  produced  by  a  combination  of  cir¬ 
cumstances,  involving  consideration  of  temperature,  pressure,  humidity,  geographical  rela¬ 
tionships  between  land  and  sea,  the  rotation  of  the  earth,  and  lastly,  but  probably  the  most 
important,  the  distribution  of  mountain  ranges. 

There  is  no  question  but  that  the  southwest  monsoon  of  early  summer  is 
a  rain-bearing  wind  par  excellence  for  India.  Dr.  Simpson,  in  a  series  of 
maps  showing  pressure  centers,  air  flow,  temperature,  and  rainfall  for 
the  months  of  May  and  July,  makes  plain  the  sweep  of  the  rain-bearing 
winds  and  the  action  of  the  mountains. 

The  air  strikes  the  western  coast  of  India  almost  at  right  angles;  over 
the  Bay  of  Bengal,  traveling  in  a  large  circle,  it  impinges  on  the  coast  of 
southern  Burma  almost  at  right  angles;  to  swing  again,  nearly  parallel 
to  the  coast  of  northern  Burma  and  then  across  deltaic  Bengal,  in  a  steady 

■Sw  the  autbor'* ‘Climatology  of  California,*  U.  S.  Weather  Bur.  Bull.  L.  igoj,  and  hit  *The  Rainftll  r* 
California.*  Unia.  cf  California  PMs.  la  Geography,  Vol.  t,  t9t4.  No.  4. 
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current  from  the  south.  Air  which  crosses  the  coast  of  Bengal  is  deflected 
to  the  north  soon  after  crossing  and  becomes  a  southeasterly  or  easterly 
wind  along  the  foot  of  the  Himalayas  into  the  Punjab. 

From  a  study  of  Figure  4  it  is  plain  that  the  mountains  stand  as  a  box, 
or  receiver,  with  tw’o  sides  into  which  the  air  pours  and  that  it  must  flow 
over  the  edges  at  an  elevation  of  at  least  2,000  meters — the  minimum  height 
of  the  mountain  wall  in  the  east  (in  reality  the  ascent  is  more  nearly  6,000 
meters).  It  is  to  this  forced  draft  that  India  owes  its  rainfall :  “the  ascensional 
currents  due  to  India  being  warm  are  absolutely  insignificant  in  comparison.” 

The  main  currents  from  the 
south  of  the  Arabian  Sea  (air 
streams  I,  II,  and  III  in  Fig.  4) 
strike  the  Western  Ghats  practi¬ 
cally  at  right  angles  and  are  forced 
to  rise  \’ertically  i  ,500  meters.  Now 
the  air  stream  has  traveled  7,000 
kilometers  over  the  ocean  and  has 
an  a\erage  saturation  of  90  per 
cent,  with  a  mean  temperature  of 
1,094  Kelvin  kilograds  (78°  F.).* 

There  are  nearly  25  grams  of  water 
vapor  with  each  cubic  meter  of  air. 

One  need  not  wonder,  then,  that 
the  rainfall  is  very  heavy  in  certain 
places.  On  the  Western  Ghats  the  amount  is  1,270  millimeters  (50  inches) 
in  a  month,  or  182  tons  to  the  acre  per  day — three  times  as  much  as  we  get 
on  the  northern  coast  of  California  in  a  winter  storm. 

The  rainfall  of  Cherrapunji  is  generally  said  to  be  the  heaviest  in  the 
world,*  and  we  quote  Dr.  Simpson: 

The  most  interesting  case  is  that  of  stream  line  VI 11.  The  air  in  this  current  leaves  the 
Bay  practically  saturated;  it  then  crosses  deltaic  Bengal,  which  at  this  time  of  year  is  prac¬ 
tically  one  great  swamp — in  fact  a  continuation  of  the  sea,  except  that  its  water  is  fresh. 
This  air  current  strikes  the  Khasi  Hills,  in  Assam,  at  right  angles.  These  hills  near  Cher¬ 
rapunji  present  almost  a  vertical  face  to  the  air  current,  which  has  to  rise  almost  vertically 
for  4,000  feet.  Such  a  rapid  rise  through  4,000  feet  of  a  warm  saturated  air  current  blowing 
with  a  velocity  of  many  miles  an  hour  causes  heavy  deposition  of  water  which  falls  on  the 
top  of  the  hills  w’ith  great  intensity.  The  annual  rainfall  of  Cherrapunji  is  424  inches,  the 
greatest  recorded  rainfall  on  the  face  of  the  earth,  although  there  may  be  places  in  the 
Western  Ghats  where  the  rainfall  is  locally  heavier.  Practically  the  whole  of  this  great 
amount  falls  during  the  monsoon. 


Fig.  4 — .\iT  ftieam  lines  during  monsoon,  showing 
relation  to  mountain  systems  (after  Simpson). 


'  In  this  scale  of  temperature  zero  is  the  absolute  zero  ( — Z73.IZ*  C..  or  —459.4*  F.)  and  i.ooo  is  the  freezing 
point  of  water  under  megabor  pressure. 

*  However,  this  may  not  be  the  heaviest  rainfall  on  the  face  of  the  earth.  G.  K.  Larrison  states  that  Mt. 
Waialetde.  on  the  island  of  Kauai,  Hawaiian  Islands,  arith  an  devation  of  1,548  meters  (5.080  feet),  has  an 
average  annuad  rainfall  (based  on  records  for  five  years)  of  ia.09  meters  (476  inches).  From  a  study  of  records 
of  near-by  statioiu  he  thinks  that  in  1918  and  1914.  in  which  years  unfortunately  the  records  were  lost,  the 
rainfall  must  have  approximated  15.24  meters  (600  inches)  (Monthly  Weather  Ret.,  Vol.  47.  1919.  pp.  303-505). 
At  Cherrapunji  the  maximum  precipitation  is  supposed  to  have  occurred  in  1861,  when  22.99  meters  (90s  inches) 
'‘•ere  recorded,  but  the  record  may  be  erroneous. 
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Winds  that  Cause  Deserts 

But,  if  the  winds  can  bring  rain,  paradoxical  as  it  may  seem  they  can 
also  prevent  rain  from  falling  and  in  extreme  cases  can  cause  deserts.  We 
now  know  from  aerographical  studies  that,  although  warm  moist  air  may 
l)e  rising  and  cumulus  clouds  may  l)e  forming,  a  strong  upper-air  current 
may  blow  the  clouds  away  and  interrupt  the  process  of  rain  making.  Indeed, 
the  most  significant  feature  of  Dr.  Simpson’s  study  of  the  monsoon  is  the 
conclusion  that  the  dry  region  to  the  northwest  of  India  is  due  not  only  to 
the  barrier  of  the  mountains  and  the  deflection  of  the  moist  air  currents 
but  also  to  the  existence  of  a  dry  upper  w  ind,  w  hich,  w  ith  warm  air  over  the 
interior,  prevents  cooling  and  cloud  building. 

This  arresting  of  the  cloud-building,  rain-making  process  by  wind  action 
is  known  to  occur  elsewhere.  For  instance,  I.  R.  Tannehill,  discussing  the 
rainfall  of  the  southern  Texan  coast,*  shows  quite  clearly  that  the  reason 
Corpus  Christi  has  less  summer  rain  than  Galveston  is  because  the  strong 
southeast  wind — the  fresh  breeze  from  the  Gulf,  essentially  a  monscK)nal 
w  ind — interferes  with  the  building  up  of  summer  cumuli  and  cumulo-nimbi. 
In  other  words,  convectional  proces.ses  go  on  along  the  northern  coast  of 
the  Gulf  but  are  interrupted  on  the  southern  coast. 

The  Moxsoonal  Rai.n  of  India 

To  return  to  the  problem  of  the  efficiency  of  the  southwest  monsoon  as 
a  rain  maker.  Under  the  influence  of  the  pressure  distribution  and  the 
earth’s  rotation  the  air  in  the  south  of  the  Indian  Ocean  moves  towards 
the  equator  in  a  northwesterly  direction.  Beyond  the  equator  it  passes 
into  the  circulation  moving  in  a  northeasterly  direction,  thus  bringing  moist 
air  from  the  southern  into  the  northern  air  system.  The  high  vapior  content 
of  the  monsoon  comes  with  the  great  distance  the  air  stream  has  traveled 
over  warm  water.  It  is  only  when  the  air  passes  from  the  southeast  trade 
into  the  circulation  controlled  by  the  Asian  infrabar  that  enough  damp  air 
reaches  India  to  cause  cloud  and  rain  in  sufficient  amount  to  overcome  any 
increase  in  temperature  over  the  land  and  thus  establish  the  monsoonal 
rain.  Simpson  shows  plainly  that  the  monsoon  must  l)e  traced  back  beyond 
the  Arabian  Sea — much  farther  indeed — back  to  where  the  air  stream 
recurves  far  south  of  the  equator  and  becomes  linked  up  with  the  southeast 
trade.  The  circulation  controlling  the  monsoon  may  thus  be  likened  to  a 
gigantic  letter  S,  the  equator  pas.sing  through  the  middle. 

When  the  air  flowing  over  the  Arabian  Sea  is  deflected  to  the  right,  and 
liecomes  a  northwest  wind  instead  of  a  southwest,  then  the  season  is  a  dr\’ 
one  in  India;  and  it  matters  not  whether  the  mountains  are  high  or  at  what 
angle  the  ranges  face  the  on-coming  winds.  Such  a  deflection  may  lie 
caused  in  part  by  the  earth’s  rotative  deflecting  force,  but  chiefly  it  is 


*  UontUy  WealluT  Rrr.,  Srptrmbrr,  ig2l,  p.  408- 
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caused  by  a  displacement  of  the  Asian  infrabar  to  the  southeast.  If  at  the 
same  time  the  Indian  Ocean  summer  hyperbar  is  shifted  south,  then  there 
is  less  southerly  wind,  and  the  lower  half  of  the  gigantic  S  circulation 
practically  disappears. 

Seasonal  Rain  on  the  Pacific  Coast 

The  case  is  somewhat  different  on  our  Pacific  coast.  In  an  exhaustive 
pajter  on  “Seasonal  Forecasting  of  Precipitation — Pacific  Coast”  Professor 

J.  Henrv'  discusses  three  classes  of  seasonal  rainfall  and  their  probable 
causes.*  The  tables  given  are  detailed,  but  the  conclusions  are  best  expressed 
in  the  addendum  where  he  quotes  two  general  laws  deduced  by  the  author  of 
this  article,  with  which  he  states  his  own  findings  are  “in  close  accord.”^ 
These  laws  as  quoted  read 

.\.  When  the  continental  HIGH  [hyperbar]  overlies  Oregon,  Idaho,  Utah,  and  Nevada, 
the  general  drift  of  the  surface  air  is  from  the  north  or  northeast,  and  such  a  circulation 
favors  fair  weather,  with  little  precipitation.  .  .  .  Individual  LOWS  are  restricted  to 
northern  counties  and  pass  eastward  without  extending  southward. 

B.  When  the  north  Pacific  low  area  (the  Aleutian  LOW  [infrabar])  extends  well  southward 
along  the  Oregon  coast  and  the  continental  HIGH  overlies  Assiniboia  [nowSaskatchewanjand 
Montana,  the  general  drift  of  the  surface  air  in  California  is  from  the  south  or  southeast.  Con¬ 
ditions  (then)  favor  unsettled  weather,  with  frequent  heavy  rains  west  of  the  Sierra  and  heavy- 
snow  fall  in  the  Sierra.  Individual  HIGHS  appear  with  little  warning  north  and  east  of  the 
Kootenai  and  move,  as  a  rule,  slowly  south.  Individual  LOWS  appearing  over  Vancouver 
Island  and  the  north  coast  of  Washington  deepen  and  also  extend  southward,  the  rain 
area  reaching  Northern  California  in  12  hours,  the  central  coast  in  24  hours,  and  the  coast 
south  of  Point  Conception  in  36  hours. 


Vari.vtion  in  Seasonal  Rainfall  and  Its  Prediction 

The  laws  A  and  B  were  set  forth  in  1908  and,  in  the  light  of  Dr.  Simpson’s 
work,  can  now  be  amplified  by  the  addition  of  a  third  law't 

C.  A  dry'  p>eriod  in  winter  on  the  coast  of  California  is  caused  by  a 
deflection  of  the  wind  from  southwest  or  south  to  west  or  northwest,  due 
primarily  to  a  retrogression  of  the  Aleutian  infrabar.  Such  winds  blow- 
parallel  to  the  coast,  have  traversed  but  a  short  distance,  and  are  moving 
from  colder  to  warmer  regions.  The  mountains  of  California  cannot  act  as 
efficient  condensers. 

(."onversely,  heavy  and  frequent  rains  are  due  to  long-distance  air  streams 
impinging  as  southwest  winds  on  the  coast.  These  streams  may  have  had 
their  origin  as  northeast  trades  which,  recurving  and  working  north,  describe 
a  semi-circular  path  of  6,000  kilometers  and  merge  into  the  flow  around  the 
.\leutian  infrabar,  which  extends  far  south.  With  an  initial  temperature  of 
i,oqo  kilograds  (77®  F.)  and  a  final  temperature  of  1,040  (52®  F.)  the  satura¬ 
tion  weights  have  changed  from  22  grams  per  cubic  meter,  or  two  pounds 
of  water  vapor  with  every’  thousand  cubic  yards  of  air,  to  a  saturation 


*  XIonMy  Weather  Ret.,  April.  ig3l.  pp.  21J-219. 
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weight  of  10  grams,  or  one  pound  of  water  vapor.  It  is  plain  that  the  Coast 
Range,  the  Sierra,  and  the  Cascades  can  now  act  energetically  as  rain 
makers,  for  a  moderate  uplift  of  the  air  streams  gives  sufficient  cooling  to 
produce  generous  rain, 

A  wet  winter  means  much  to  California,  for  the  water  supply  is  all 
important;  and  provision  must  be  made  for  the  long  rainless  summer.  Right 
in  the  heart  of  a  rainy  season  there  may  come  a  dr>'  jieriod.  This  condition, 
which  for  a  long  time  l)affled  explanation,  is  now  seen  to  be  due  to  an  inter¬ 
ruption  of  the  circuit  of  the  air  stream  over  the  ocean.  This  happ)ens  when 
air  surges  southward  from  the  Yukon.  Usually  the  flow  is  southeast  and 
on  the  inner  side  of  the  Siskiyou  and  the  Coast  Ranges;  but  occasionally 
the  polar  front  bulges  southwest,  and  the  ocean  winds  are  forced  seaward. 
At  such  times  heavy  snow  falls  on  the  immediate  coasts  of  Washington 
and  Oregon ;  but  California  for  the  most  part  is  dry. 

What  the  cause  of  these  p>olar  surges  may  be  awaits  explanation;  but 
forecasters  are  everv'where  awake  to  the  significance  of  these  south-directed 
tongues  of  Arctic  air.  Likewise  the  importance  of  a  knowledge  of  the 
strength  and  shift  of  hyperbars  and  infraljars  is  appreciated,  especially  in 
forecasting  seasonal  rainfalls.  The  unprecedented  drought  in  England 
during  1921  might  have  been  successfully  forecast. 

The  flow  of  air  from  the  Atlantic  was  below  the  normal  and  instead  of  the 
usual  frequent  showers,  there  were  long  rainless  months,  with  wind  from 
the  south.  Antic>'clonic  conditions  prevailed.  C.  E.  P.  Brooks,  through 
whose  persistent  labors  the  network  of  world  surface  air  data  {Roseau  Mon¬ 
dial)  was  made  possible,  shows*  that  during  the  period  from  February  to 
June,  1921,  a  hyperbar  with  an  excess  of  pressure  equal  to  six  kilobars  (the 
whole  atmosphere  is  1,000  kilobars)  was  centered  ov’er  England  and  north¬ 
western  France.  An  infrabar  w'as  centered  near  Spitsbergen  and  was  fully 
six  kilobars  below  normal.  Hence  there  was  a  strong  flow  of  dry  air  north¬ 
ward,  into  a  region  where,  furthermore,  temperature  was  considerably 
above  normal. 

How  far-reaching  the  effects  of  these  great  displacements  are  is  shown  by 
the  fact  that  the  temperature  over  the  central  piart  of  the  United  States 
during  this  period  was  from  10  to  16  kilograds  above  normal.  Thus  at 
Chicago  the  excess  temperature  was  16  kilog^rads  (eight  Fahrenheit  degrees) 
and  might  naturally  have  given  rise  to  the  belief  that  the  climate  was 
changing.  There  was  a  change,  but  not  a  permanent  one.  The  year  1921, 
in  brief,  was  like  1911  when  similar  but  less  pronounced  high  temperature 
and  low  rainfall  prevailed  over  Europe. 

Occurrence  of  Drought  and  Formation  of  Deserts 

Finally,  we  seem  to  be  about  to  discover  a  law  connected  with  the  occur¬ 
rence  of  droughts  and  the  formation  of  deserts. 

*C.  £.  P.  Brooks:  Coutd  the  Droucht  of  xosi  Have  Been  Forecasted?  MtUcrol.  A/of.,  September,  1921, 
pp.  sii-ais- 
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Two  infrabars,  the  Icelandic  and  the  Aleutian,  extensions  probably  of  a 
large  subpolar  sink,  from  time  to  time  are  displaced  far  south;  and  the 
h>  perbars  of  the  temperate  latitudes  swing  south  in  company.  Such  move¬ 
ments  make  for  strong  southwest  winds  on  our  Pacific  and  the  European 
,\tlantic  coasts,  and  rain  falls  easily.  But,  when  the  Icelandic  and  Aleutian 
infrabars  lie  far  north  of  their  normal  localities,  then  we  have  high  tempera¬ 
ture,  variable  winds,  and  scanty  rain.  And  these  larger  pressure  areiis 
apparently  control  the  p)ath,  frequency,  and  intensity  of  the  smaller  pressure 
areas  known  as  cyclonic  storms.  .\lso,  and  this  is  most  important,  they 
determine  the  length  and  strength  of  the  great  seasonal  air  streams,  the 
trade  w  inds  and  the  monsoons,  and  thus  control  rainfall. 


CLEANSING  NEW  YORK  HARBOR 


By  SiDNKY  A.  Rkkvk 

For  many  years  the  pollution  of  the  water  of  New  York  harbor  has  been 
very  bad.  The  ejection  of  the  city’s  sewage  into  the  North  and  East  Rivers, 
combined  with  some  carelessness  as  to  dead  animals  and  some  infraction 
of  the  law  by  the  manufacturing  industries,  has  letl  to  a  situation  which  is 
nothing  short  of  a  disgrace  for  the  first  city  of  America. 

Within  the  last  few  years  conditions  have  been  made  considerably  worse 
by  the  transformation  of  many  large  ships  from  coal  to  oil, burners.  Hea\y 
scums  of  waste  oil  have  coated  the  water  and  even  the  river  shores  as  far 
north  of  the  city  as  the  flood  tide  sets  in  and  all  of  the  beaches  below  the 
city  inside  of  Norton’s  Point  and  Sandy  Hook.  The  presence  of  this  oil 
upon  the  water  has  led  to  at  least  one  serious  fire. 

Meanwhile  New  York  has  advanced  in  rank  from  the  first  city  in  America 
to  the  first  city  in  the  world  in  financial  importance'if  not  in  population. 
It  is  the  port  of  entr>'  for  world  travel  towards  the  greatest  of  all  world 
centers.  That  its  harbor  should  be  as  dirty  as  it  now  is,  has  become  a 
national  disgrace. 

The  cleansing  of  the  harbor  has  for  some  time  been  a  matter  of  concern  to 
several  of  our  prominent  citizens.  The  only  outcome  of  their  efforts,  how¬ 
ever,  has  been  an  attempt  at  better  enforcement  of  existing  laws.  Since 
even  a  perfect  enforcement  of  the  laws  would  still  leave  the  harbor  polluted 
with  sewage,  which  is  really  the  worst  of  the  features  mentioned  if  not  the 
one  most  offensive  to  the  eye,  it  is  worth  while  to  consider  whether  measures 
might  not  be  taken  which  would  rid  us  of  all  sorts  of  ptollution  at  once. 
For  this  could  be  accompli.shed  by  rinsing  out  the  harbor  twice  a  day  with 
clean  sea  water,  by  tidal  action  controlled  by  suitable  tidal  gates. 

Natural  Cleansing  Effect  of  the  Tides 

In  order  that  this  p)ossibiIity  may  lie  clear  to  the  reader,  reference  should 
be  made  to  the  outline  map  of  New  York  harbor  and  neighboring  waters, 
Figure  i.  The  map  shows  the  waters  immediately  surrounding  Manhattan 
•  Island  to  be  accessible  to  tidal  action  from  the  sea  in  two  directions,  namely: 
(i)  from  the  south,  through  the  Narrows,  and  (2)  from  the  east,  through 
I>ong  Island  Sound  and  Hell  Gate.  The  tides  entering  by  these  two  routes 
do  so  fairly  simultaneously,  givnng  rise  to  the  tidal  phenomena  in  the  East 
River,  as  a  result  of  which  somewhat  more  water  flows  in  a  southwestwardly 
direction  through  Hell  Gate,  on  the  ebb,  than  passes  in  in  the  northeasterly 
direction  on  the  AckmI.  The  slight  difference  in  the  time  and  force  of  the 
two  tides  results  in  the  draining,  on  the  ebb,  of  a  small  portion  of  the  clean 
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sea  water  which  had  lieen  sent  in  through  Long  Island  Sound  on  the  flotxl, 
out  through  the  East,  Harlem,  and  Hudson  Rivers  and  thus  out  to  sea 
through  the  Narrows. 

At  present  this  slight  rinsing  action  is  the  only  factor  tending  to  cleanse 
New  York  Harbor  of  its  pollution  at  all;  for  the  amount  of  fresh  water 


Fic.  1 — Outline  map  ct  New  York  harbor  and  neighboring  waters 
to  illustrate  the  proposal  to  erect  tidal  gates  across  East  River  as  shown 
in  the  inset  section.  The  vertical  scale  of  the  section  is  five  times  the 
horisontal  scale. 

coming  down  through  the  Hudson  is  insignificant  in  comparison  with  the 
size  of  the  estuary  and  is  quite  inadequate  for  the  dilution  of  the  city’s 
sewage  to  an  appreciable  degree.  Yet  if  this  slight  degree  of  cleansing  did 
not  occur,  the  waters  of  the  harbor  would  long  2^0  have  become  so  foul  as 
to  be  intolerable. 

Increasing  the  Cleansing  Action  by  Tidal  Gates 

The  object  of  the  present  i>aper  is  to  point  out  the  fact  that  the  natural 
cleansing  action  of  the  tides  might  be  multiplied  manyfold  by  the  erection 
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of  tidal  gates  in  East  River  at  some  point  near  Wards  Island.  Such  gate> 
are  supix>sed  to  be  operated  by  power,  automatically  set  into  action  by  the 
turn  of  the  tidal  current,  in  such  manner  that  on  the  eastward  flow  of  the 
tide  through  Hell  Gate  they  are  closed,  while  during  the  westward  flow 
they  stand  open.  The  gates  would  involve  a  problem  that  is  not  serious 
either  from  the  engineering  or  the  financial  point  of  view,  in  comparison 
w'ith  the  magnitude  of  the  interests  concerned. 

Supix)sing  such  gates  to  be  in  position  and  operation,  their  closure  dur¬ 
ing  the  flood  tide  w  ould  force  all  of  that  area  of  waterway  between  Wards 
Island  and  Throgs  Keck,  or  perhaps  even  as  far  as  City  Island,  to  fill  with 
fresh  sea  w  ater  from  Long  Island  Sound  instead  of  filling  with  polluted  harb<ir 
water  through  Hell  Gate,  as  is  now'  the  case.  When  the  tide  turned  for  ebb, 
the  opening  of  the  gates  would  permit  the  bulk  of  this  surplus  clean  sea  water 
to  escape  to  sea  through  New  York  Harl)or,  instead  of  returning  eastwardly 
into  Long  Island  Sound,  as  it  does  now  . 

Twice  e\  er>’  day  this  process  would  put,  on  the  average,  about  ten  billion 
gallons  of  pure  sea  water  into  and  through  New  York  harbor,  washing  out 
to  sea  through  the  Narrows  its  accumulation  of  impurities.  The  actual 
amount  would  var>'  from  day  to  day,  according  to  moon  and  weather;  but 
the  average  amount  would  l)e  about  that  stated — ample  for  rinsing  out  the 
harbor  to  a  state  of  virtual  cleanliness. 

Since  immediate  objection  w  ill  be  made  that  such  pollution  is  not  wanteri 
in  the  waters  below  the  Narrows,  it  is  to  be  replied  that  it  all  goes  there  now, 
anyhow.  There  is  at  present  no  appreciable  efflux  of  sewage  or  other  pollu¬ 
tion  into  Long  Island  Sound.  It  all  goes  out  through  the  Narrows,  polluting 
the  adjacent  l)eaches  before  it  finally  dissolves  in  the  sea.  The  trouble  at 
present  is  that  the  local  pollution  becomes  ver>'  much  concentrated  before 
it  is  washed  out  to  sea.  That  is  to  say,  the  beaches  below  the  Narrows,  as 
well  as  the  wharv  es  in  the  city  and  both  banks  of  the  Hudson  to  and  above 
\’onkers,  are  now  washed  by  a  relatively  stationar>'  quantity  of  highly 
pxflluted  water. 

Under  the  suggested  plan,  on  the  other  hand,  this  same  amount  of 
pollution — no  more  and  no  less— would  p)ass  through  the  Narrow’s;  but  in 
the  proposed  situation  it  would  be  diluted,  say  tenfold  more  than  it  is  at 
present.  For  this  reason  the  bulk  of  it  would  flow  piast  the  adjacent  shores 
into  deep^  water  without  finding  opiportunity  for  the  deposit  of  sediment 
upon  the  loaches;  whereas  now  the  polluted  water  drifts  sluggishly  back  and 
forth  until  the  wind  has  had  time  to  deposit  most  of  its  burden  upon  the 
shore. 

R>:lation'  to  Navigation 

Since  a  second  obvious  objection  to  the  procedure  suggested  lies  in  its 
interference  with  navigation,  the  inset  figure  is  added,  showing  in  profile 
the  cross-sectional  area  of  E^t  River  at  a  possible  point  for  the  tidal  gates, 
namely,  oppx>site  Sunken  Meadow,  across  Middle  Ground  Shoal.  At  this 
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point  the  channel  is  split  in  two  by  the  Shoal,  leaving  a  water\vay  83  feet 
deep  at  mean  low  water  to  the  east  of  the  Shoal  and  one  108  feet  deep  to 
the  west  of  the  Shoal.  This  is  the  deepest  spot  in  the  Harlx)r  north  of  the 
Narrows. 

The  inset  shows  how  this  depth  conduces  to  the  operation  of  the  sup- 
|x)sed  tidal  gates,  even  if  gateways  for  navigation  have  to  be  left  open  during 
the  daylight  flood  tide.  Such  ship  gateways  are  shown  at  A  for  the  western 
channel  and  at  B  for  the  eastern  channel,  each  gateway  being  125  feet  wide 
by  36  feet  deep.  The  profile  shows  that  even  if  waterways  of  this  size  had 
to  be  left  open,  there  would  still  remain  a  closure  of  the  greater  portion  of 
the  area  available  for  tidal  flow.  This  is  all  that  is  necessary'.  Furthermore, 
when  the  flood  tide  occurred  during  the  later  hours  of  the  night  this 
leakage  due  to  navigation  could  be  avoided  by  closing  the  entire  area  of 
waten^’ay. 

So  great  is  the  demand  of  the  Flushing  Bay  district  for  sea  water  during 
the  flood  tide,  that  the  latter  sets  in  from  the  southward  not  only  past 
Blackwells  Island,  but  also  through  the  circuitous  path  around  Manhattan 
Island — up  the  Hudson  River,  through  the  Ship  Canal,  and  then  south¬ 
wardly  through  the  Harlem  River.  Even  with  this  additional  water  supply 
the  rate  of  tidal  flow  past  Wards  Island  is  from  2  to  3>^  knots.  This  strong 
current  shows  how  powerful  would  be  the  cleansing  action,  provided  this 
flow  were  shut  off  during  one  tide,  so  as  to  set  back  in  the  form  of  clean  sea 
water  during  the  ebb.  Then  the  effluent  clean  sea  water  would  flow  not 
only  down  East  River,  but  also  up  the  Harlem  and  into  the  Hudson  at 
Spuyten  Duv'vil,  purifying  that  beautiful  estuary'  well  above  Yonkers. 

In  order  to  shut  off  this  flow  through  the  Harlem  River  also,  on  the  flcHxi 
tide,  smaller  tidal  gates  would  have  to  be  installed  between  the  Sunken 
Meadows  and  Randalls  Island,  and  also  between  Randalls  Island  and  the 
mainland.  These  tA\o  channels,  however,  are  not  only  small  and  shallow 
but  are  of  no  importance  to  navigation  and  hence  could  always  be  closed 
on  the  flood  tide. 

No  estimate  has  been  made  of  the  cost  of  such  tidal  works,  but  it  is 
obvious  that  it  would  be  slight  in  comparison  with  the  object  sought. 


THE  INFLUENCE  OF  GEOGRAPHIC  FACTORS  ON 
OCEAN  SHIPPING* 


By  E.  S.  Gre(k; 

I’.  S.  Department  of  Ck>mnierre 

In  1914  there  were  only  four  American  vessels  regularly'  crossing  the 
Atlantic,  and  altogether  only  735,000  tons  of  steamers  registered  for  foreign 
trade;  today  there  are  10.5  million  tons  so  documented.  In  fact  we  have 
so  many  ships  we  do  not  know  what  to  do  with  them.  The  American  mer¬ 
chant  marine,  grown  large  and  awkward  in  these  few  years,  presents  a 
problem  that  needs  the  aid  not  only  of  economists  and  business  men  but 
also  of  geographers.  It  is  admitted  that  many  economic  handicaps  will 
have  to  be  overcome  or  neutralized  by  legislative  or  other  action  and  that 
political  considerations  will  complicate  and  delay  a  decisive  settlement  of 
our  shipping  problem.  But  geographers  can  render  valuable  service  in 
calling  attention  to  one  important  factor  which  has  been  too  frequently 
neglected — the  influence  of  the  distribution  of  natural  resources  on  indus¬ 
trial  and  maritime  development.  On  the  basis  of  the  work  of  commercial 
geographers  with  reference  to  this  factor,  and  with  new’  information  lately 
made  available,  it  is  now  possible  to  determine,  w’ith  an  approach  to  sci¬ 
entific  accuracy,  the  services  essential  to  our  trade  and  to  formulate  from 
the  viewpoint  of  national  economy  a  statement  of  the  influence  of  geo¬ 
graphic  factors  on  the  ocean  shipping  of  a  country. 

OxE-siDED  Character  of  American  Shipping 

Heretofore  trade  statistics  have  been  collected  mainly  from  the  com¬ 
mercial  viewpoint,  in  terms  of  value,  and  have  been  poorly’  adapted  to  the 
needs  of  shipping.  Owing  to  the  pioneer  work  of  a  member  of  the  Associa¬ 
tion  of  American  Geographers  we  are  now  getting  excellent  trade  returns 
from  the  shipping  view  point  in  terms  of  long  tons.  Under  the  authority  of 
Section  21  of  the  Shipping  Act  of  1916  the  ma.ster  of  each  vessel,  upon  enter¬ 
ing  and  clearing  a  port,  is  required  by  the  Shipping  Board  to  make  a  state¬ 
ment  showing  the  total  tons  of  cargo  by  principal  articles  on  board  his  ship, 
the  pjort  of  origin  or  destination,  and  other  details.  These  reports  are 
made  by  ship>s  of  500  gross  tons  and  over  entering  from,  or  clearing  for,  a 
foreign  p)ort.  While  the  results  compiled  are  not  yet  absolutely  inclusive, 
the  percentage  of  error  is  small;  and  the  figures  can  be  taken  as  character¬ 
istic  of  our  commerce. 


*  Read  at  the  W’aabington  Meeting  of  the  Aiaociation  of  American  Geographers,  December,  ipai. 
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The  most  striking  point  brought  out  by  these  statistics  is  the  one-sideil 
nature  of  our  trade — a  fact  not  surprising  in  view  of  the  character  and  ex¬ 
tent  of  our  natural  res<)urces  yet  consistently  overlooketl  by  those  who  are 
Nolubly  Insisting  on  the  desirability  of  a  large  American  merchant  marine. 
.\n  etiually  imptortant  deduction  follows:  Shipping  cannot  well  exist  on 
one-way  traffic.  Without  a  bulky  import  trade,  the  Uniterl  States  is  at  a 
disadvantage  in  the  ownership  and  operation  of  a  large  merchant  fleet  and 
certainly  would  find  difficulty  in  operating  one  which  some  insist  should  l)e 
large  enough  to  carry  50  per  cent  of  the  total  volume  of  our  trade. 

In  the  year  ended  June  30,  1921 ,  imports  into  the  Ignited  States  amountetl 
to  36  million  long  tons,  as  compared  with  exports  of  58  million;  or,  if  bulk 
oil,  which  moves  in  specialized  tankers,  is  excluder!,  the  comparison  is  18 
million  tons  to  52  million.*  In  shipping  terms  this  disproportion  means 
roughly  that  two-thirds  of  the  cargo  ships  which  go  out  loaded  must  return 
empty.  Expressed  in  terms  of  ocean  freight  rates,  this  is  the  equivalent 
of  saying  that  outlxjund  rates  must  be  high  enough  to  pay  for  the  return 
of  the  ships  in  Ixillast.  Complaints  are  constantly  made  because  rates 
from  this  country  are  much  higher  than  those  to  this  country'.  When  three 
ships  are  bidding  for  cargo  enough  for  only  one,  and  when  vessel  owners  are 
faced  with  the  necessity  of  buying  ballast  if  no  cargo  for  this  country'  can 
l)e  obtained,  it  is  entirely  logical  to  expect  low  rates  on  inljound  traffic, 
l^w  inward  rates  are  an  aid  to  foreigners  in  landing  their  goods  at  our  docks 
and  make  more  difficult  the  placing  of  our  gootls  abroad  in  competition 
with  other  countries. 

Analysis  of  the  Trade  of  Certain  American  Ports 

.■Xs  might  be  expected,  this  overbalanced  relationship  between  exports 
and  imports  is  accentuated  in  certain  regions  and  reversed  in  others.  An 
analysis  of  the  trade  of  some  of  our  important  ports  will  serv'e  to  illustrate 
this  condition.  Boston’s  trade  is  in  contrast  with  that  of  the  other  major 
ports,  since  its  imports  are  three  times  the  volume  of  its  exports:  2,349,363 
tons  as  against  712,000  tons.  New  England  imports  heav'y  materials  such 
as  oil,  sugar,  wool,  hides,  and  the  like;  it  exports  light  miscellaneous  manu¬ 
factured  products.  Boston’s  imports  come  from  raw-material-producing 
countries;  in  1921  from  Mexico,  1,012,547  tons;  from  India,  269,490  tons; 
from  Cuba,  237,706  tons;  from  China,  113,413  tons;  or  70  per  cent  of  its 
total  imports.  To  these  countries  Boston  exported  only  39,879  tons.  On 
the  other  hand,  Boston’s  exports  go  largely  to  industrial  countries:  to  the 
United  Kingdom,  398,800  tons;  to  Holland  and  Belgium,  70,130  tons;  and 
to  (ieimany,  60,684  tons;  or  73  per  cent  of  its  total  exports.  Imports  from 
these  countries  into  Boston  in  1921  amounted  to  219,221  tons  and  made  a 
more  nearly  balanced  trade  of  manufactured  goods  moving  both  ways. 

■  Commtrce  Rtpts.,  Sept.  36,  ipx,  p.  243;  ibid..  Nov.  21,  1921,  pp.  713-714.  Kigurei  for  the  port*  are  taken 
from  theae  articles  and  from  the  more  detailed  material  in  the  Bureau  of  Foreign  and  Domestic  Commerce  on 
which  they  are  based. 
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Middle  West  wheat  and  steel  products,  necessar>’  for  what  might  be  called 
ballast  for  the  light  products  of  the  region,  are  not  now  moving  through 
Boston.  It  is  not  unusual  for  a  ship  to  discharge  at  Boston  and  then  proceed 
to  New  York  to  take  on  a  load  of  products  originating  around  Boston.  New 
England,  with  its  scanty  natural  resources  and  its  advanced  industrial 
developmient,  is  having  difficulty  in  supporting  direct  shipping. 

The  Hampton  Roads  ports  are  an  example  of  the  contrary  situation. 
Norfolk  and  Newport  News  together  exported  12,026,257  tons  in  the  fiscal 
year  1921  and  imported  less  than  300,000  tons.  Exports  from  these  ports 
were  greatest  to  South  America — 2,676,816  tons;  and  strangely  enough,  next 
in  order  was  the  United  Kingdom,  which  took  1,337,622  tons;  France  fol¬ 
lowed  with  1,301,016  tons;  then  Germany,  Holland,  and  Belgium  with 
906,350  tons  together,  Italy  with  895,670  tons,  and  Cuba  with  471,177— a 
total  of  7,588,651  tons  out  of  12,026,257.  These  regions  sent  only  188,341 
tons  into  Hampton  Roads.  The  ships  of  all  countries  are  called  up>on  for  this 
export  movement,  which  is  mainly  coal,  and  the  choice  is  uniformly  on  the 
basis  of  the  lowest  rate.  The  fact  that  this  trade  is  unbalanced  does  not 
keep  shipping  from  the  Roads,  since  many  countries  must  have  our  fuel; 
but,  because  of  other  economic  handicaps,  the  large  outbound  movement 
of  coal  is  not  of  the  advantage  to  our  shipping  that-  the  British  exp)ortation 
of  coal  is  to  British  shipping,  as  will  be  shown  later. 

Few  cases  illustrate  better  the  influence  of  the  geographic  distribution 
of  natural  resources  on  shipping.  The  distance  from  Cardiff  to  Buenos 
Aires  is  greater  than  that  from  Hampton  Roads;  yet  a  British  vessel  can 
carry  coal  to  the  Argentine  as  cheaply  and  certainly  more  profitably  than 
an  American  vessel  can  carry  it  from  Norfolk.  The  British  vessel  brings 
back  a  load  of  wheat,  which  pays  part  of  the  expanse;  the  American  ship 
generally  comes  back  empty.  Nature  and  the  trend  of  economic  develop¬ 
ment  have  gi\en  the  United  Kingdom  a  fairly  well-balanced  trade  as  the 
result  of  its  coal  deposits.  From  the  shipping  standpoint  the  United  States 
labors  under  the  handicap  of  abundant  natural  resources,  however  para¬ 
doxical  this  may  seem. 

The  disparity  between  outbound  and  inbound  traffic  is  not  so  great  in 
the  case  of  San  Francisco.  Experts  in  1921  totaled  1,291,505  tons,  against 
imports  of  882,826  tons.  Steel,  oil,  grain,  and  lumber  go  out,  while  jute, 
coconut  meat  and  copra,  nitrate  of  soda,  rice,  and  vegetable  oils — all  fairly 
heavy — come  in.  The  trade  of  San  Francisco  with  Australia  and  New 
Zealand  almost  balanced,  imports  into  San  Francisco  amounting  to  82,149 
tons  and  experts  amounting  to  80,788  tons;  likewise  its  trade  with  India 
almost  balanced — ^45,328  tons  inbound,  42,974  outbound.  On  the  other 
hand,  100,022  tons  were  brought  in  from  the  east  coast  of  Mexico,  to  which 
nothing  was  sent;  while  imports  from  the  west  coast  of  Me.xico  totale<l 
6,463  tons  as  against  expxirts  to  that  section  of  19,879  tons. 

The  outbound  trade  of  New  York  amounted  to  11,341,351  tons,  as  com¬ 
pared  with  9,205,809  tons  inbound.  Imports  from  Mexico  were  3,525.374 
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tons,  or  over  one-third  of  the  total;  and  most  of  this  trade  consisted  of  crude 
oil  carried  in  specialized  vessels.  This  means  that  general  cargo  vessels 
(-arr>'ing  freight  from  New  York  found,  on  an  average,  scarcely  more  than 
half  a  shipload  of  cargo  for  the  return  voyage.  A  detailed  discussion  of  the 
trade  of  New  York  would  ser\e  to  show  the  extent  of  this  disparity  on  the 
\arious  routes;  but  such  an  analysis  will  not  be  attempted  here.  Data  on 
this  point  will  subsequently  be  published. 

The  Kind  of  Shipping  We  Need 

In  considering  the  steamship  ser\’ices  necessary  for  our  trade,  it  is  of 
primar>’  importance  to  recognize  that  the  imports  of  oil  and  the  expwrts 
of  bulky  raw  materials  must  be  considered  separately.  As  already  pointed 
out,  crude  oil  moves  in  specialized  vessels  which  are  an  integral  part  of  a 
ver>'  profitable  business.  The  exix)rts  of  heavy  raw  materials  go  largely 
in  tramp  ships,  a  type  of  service  this  country  can  not  logically  be  expected 
to  develop.  These  raw  materials  normally  move  to  the  seaboard  before  being 
sold  ultimately,  so  that  it  is  difficult  for  the  seller  to  divert  his  shipment 
to  an  American  vessel.  In  other  words,  our  real  problem  is  that  of  deter¬ 
mining  and  establishing  liner  services  to  carr\'  a  reasonable  share  of  our 
trade  in  manufactured  and  semi-manufactured  goods  with  enough  heavy 
raw  materials  to  make  each  cargo  stow’  to  advantage. 

If  crude  oil  is  excluded  from  imports,  and  coal,  bulk  oil,  grain,  cotton,  and 
lumber  from  exports,  the  result  is  an  inward  and  outw’ard  volume  of  cargo 
fairly  well  balanced.  In  the  year  ended  June  30,  1921,  out  of  a  total  expor¬ 
tation  of  58  million  tons,  exports  of  coal,  bulk  oil,  grain,  cotton,  and  lumber 
accounted  for  approximately  35  million  tons,*  leaving  about  23  million 
tons  of  miscellaneous  commodities;  as  against  imports,  exclusive  of  oil,  of 
about  18  million  tons. 

The  uncritical  statement  is  made  that  the  United  States  needs  a  merchant 
marine  of  10  million  gross  tons  to  carry  50  p)er  cent  of  its  products.  I  sus- 
p)ect  that  a  careful  analysis  would  lead  to  the  conclusion  that  all  the  cargo 
and  passenger  shipping  we  can  support  from  the  profits  of  operation  plus 
any  subsidies  which  are  likely  to  be  granted,  is  the  quantity’  of  tonnage 
necessary’  to  transport  50  per  cent  of  our  impxjrts,  excluding  oil,  and  50 
per  cent  of  our  expxjrts,  excluding  coal,  grain,  cotton,  and  the  like.  One 
hesitates  to  make  this  statement  because  it  is  preliminary  in  character  and 
because  it  is  likely  to  be  misunderstood  by  piartisans  of  certain  grandiose 
schemes.  But  the  disi'ussion  must  be  brought  down  from  the  air  and 
grounded  in  the  facts  of  the  case.  It  is  hop)ed  that  shortly  a  defensible 
estimate  of  the  quantity  and  character  of  tonnage  necessary’  to  move  50 
per  cent  of  our  manufactured  and  semi-manufactured  goods  can  l)e  put 
forw’ard  for  critical  analysis  and  revision. 


•  MouMy  Summary  cf  Fortign  Commerce  of  the  United  States,  June,  igji.  Part  I. 
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Disadvantage  of  a  Country  Rich  in  Xatural  Resources 

On  the  basis  of  what  has  been  outlined  it  may  be  said  that  a  countn- 
which  has  fjeen  endowed  lil)erally  by  nature  with  raw  materials  necess.iry 
to  an  advanced  industrial  development  cannot  maintain,  except  at  an 
unusual  expense,  a  merchant  marine  large  enough  to  carry  50  per  cent  of 
its  total  trade.  The  exploitation  of  its  natural  resources  is  more  profitable 
than  shipping  ventures.  It  loses  interest  in  its  materials  as  soon  as  they 
are  sold  and  rarely  cares  in  what  vessels  they  are  shippc*d.  The  exportation 
of  primary  commodities  will  unbalance  its  trade,  and  the  profitableness  of 
trafficking  in  these  articles,  so  eagerly  sought  after  by  other  less  fortunate 
countries,  makes  unnecessary,  and  therefore  unlikely,  the  development  of 
that  peculiar  genius  of  management  and  economy  needful  for  the  successful 
operation  of  shipis  on  multilateral  voyages.  In  other  words,  there  is  not 
sufficient  economic  pressure  to  produce  tramp  ship  operators,  and  trann)s 
are  the  type  of  ships  needed  for  bulky  materials.  The  United  States  is  a 
case  in  point,  though  other  raw-material  countries  illustrate  the  point 
equally  well.  Spain’s  imports  in  1920  were  3.7  million  tons,  as  compand 
with  exports  of  8.7  million.*  A  large  part  of  the  outward  movement  was 
ore,  and  Spain  can  be  considered  as  a  raw-material-country  with  an  insig¬ 
nificant  merchant  marine  in  proportion  to  its  trade. 

Countries  poor  in  natural  resources,  but  with  large  and  vigorous  popu¬ 
lations,  are  forced  into  lines  of  activity  which  do  not  pay  so  well  perhaps 
as  exploiting  the  gifts  of  nature.  These  alternative  activities  are  usually 
international  trade  and  serv'ices,  and  of  these  the  shipping  industry  is 
inevitably  one  of  the  most  important.  Lxxiked  at  in  pierspiective,  interna¬ 
tional  trade  has  been  the  exploitation  of  the  raw  materials  of  countries  with 
little  industrial  development  by  those  countries  which  have  progressed 
further  along  that  line.  On  the  other  hand,  the  tendency  now  seems  to  lie 
for  each  of  the  countries  more  backward  industrially  to  force,  by  protection 
or  other  means,  the  growth  of  manufactures.  One  refrains  from  trying  to 
conceive  what  will  happien  when  all  countries  are  developed  to  the  nth 
degree  industrially,  or  to  calculate  where  and  what  the  profit  in  trade  will  l)e. 

Ocean-Trade  Advantage  of  the  United  Kin(;dom 

It  is  necessary  for  countries  poor  in  natural  resources  to  bring  in  bulky 
raw  materials.  These  pay  something  toward  the  expienses  of  a  ship’s  opera¬ 
tion  and  consequently  enable  lower  outward  rates  to  be  made  on  finishtxl 
products.  The  United  Kingdom,  quite  apart  from  its  geographic  location, 
is  an  example.  The  large  outward  movement  of  coal  makes  it  possible  for 
British  ships  to  bring  in  the  essential  foodstuffs  and  raw  materials  cheaply, 
and  the  importation  of  large  quantities  of  bulky  products  enables  favorable 
rates  to  be  made  on  the  export  of  British  manufactured  goods.  ExpH)ris 


*  Commerce  Repls.,  Dec.  S.  1921.  p.  >49. 
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from  the  I’nited  Kingdom  in  1913  amounted  to  106.4  million  tons,  of  which 
million  tons  were  coal.  Imports  totaled  55.4  million  tons.  If  the  con¬ 
tinental  coal  trade  is  excluded,  and  it  should  be  because  it  is  little  more  than 
a  coastwise  business,  the  oversea  movement  was  57.3  million  tons  outward 
and  55.4  million  inward.^ 

The  British  Board  of  Trade,  in  its  report  “Shipping  and  Shipbuilding 
Industries  After  the  War,”  stated  that: 

.\  considerable  part  of  the  earnings  of  the  steamship  lines  was  derived  from  .  .  .  inward 
freights  .  .  .  and  British  manufactures  were,  therefore,  carried  abroad  at  rates  which 
could  not  have  been  accorded  but  for  the  existence  of  highly  organised  services  with  a  con¬ 
siderable  volume  of  trade  in  other  directions.  ,  .  .  "The  principal  freight  tieing  earned 
homewards  enabled  the  lines  to  hx  favourable  rates  of  freight  on  British  exports;  and  ship¬ 
pers  not  only  had  the  benefit  of  fast  modern  tonnage  and  could  rely  on  definite  sailings  at 
not  only  frequent  but  regular  intervals,  but  contracts  at  low  rates  were  given  to  associated 
British  trade  to  enable  it  to  secure  foreign  orders."  The  practice  of  according  specially  low 
rates  of  freight  to  British  exports  was,  however,  the  exception  rather  than  the  rule  in  the 
Central  .American  and  West  Indian  trades  where  inward  cargoes  were  less  abundant.* 

Thk  Cases  of  Germany  and  Jap.an 
(iermany  is  another  case  in  point.  Before  the  war  heavy  exports  of  coke 
heljx?d  to  give  full  cargoes  for  ship>s  clearing  for  foreign  ports,  and  the  imptor- 
tation  of  bulky  raw  materials  helpted  to  defray  the  cost  of  maintaining  ships, 
enabling  them  to  carry’  out  German  finished  products  at  favorable  rates. 

While  the  rapid  growth  of  the  Japanese  merchant  marine  has  been  due 
to  many  factors,  one  of  which  was  heavy  subsidies,  geographic  and  economic 
conditions  favor  an  expansion  of  Japanese  shipping.  The  volume  of  Japanese 
imports  in  1913  almost  balanced  with  the  volume  of  exports — 5.3  million 
tons  of  imports  as  compared  with  4.6  millions  tons  of  exports,  on  the  basis 
of  the  more  important  items.  The  trade  is  perhaps  nearer  balanced  than 
these  figures  indicate,  since  the  import  figure  includes  89  per  cent  of  the 
total  value  of  imports  while  the  export  figure  includes  only  63  per  cent  of 
the  total  value  of  experts.  It  seems  necessary  for  a  country’  which  must 
(lep)end  up)on  the  importation  of  essential  commodities  to  maintain  a  large 
merchant  fleet.  But  a  country  which  px)ssesses  abundant  natural  resources 
has  not  the  same  need;  other  countries  will  come  to  its  doors. 

It  is  clearly  recognized  that  the  character  of  the  trade  of  a  country,  while 
a  neglected  factor,  is  not  the  only  one.  With  economic  and  political  con¬ 
siderations  bulking  large,  it  is  not  necessarily  the  determining  factor  with 
reference  to  the  maintenance  of  a  great  merchant  fleet.  If  this  aspject  of  the 
problem  has  been  overemphasized  here,  it  is  probable,  to  quote  the  words 
which  Malthus  uses  with  reference  to  his  theory  of  population,  “that  hav¬ 
ing  found  the  low  bent  too  much  one  way  I  was  induced  to  bend  it  too  much 
the  other  in  order  to  make  it  straight.” 

*  Suprtmt  Earn.  Council  Monthly  Bull.  Oj  .Statistics.  Vol.  2,  1920-21,  No.  J.  p.  29;  and  Hlatcmenl  of 

Iht  Trade  of  the  United  Ktntdom  with  Foreipt  Countries  and  British  Possessions,  Cd.  7968,  Voi.  I,  1914.  P-  319- 
‘  Reports  of  the  Departmental  Committee  Appointed  by  the  Board  of  Trade  to  Consider  the  Poaition  of 
the  Shipping  and  Shipbuilding  Industries  After  the  War,  H.  M.  Stationeo'  Office,  London,  1918.  pp.  149-150. 
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Additional  facts  are  needed,  and  the  machinery  is  being  set  up  to  get 
them.  It  is  only  fair  also  to  admit  that  some  terms  susceptible  of  several 
interpretations  have  been  used  and  that  critical  consideration  is  needed  to 
clarify  and  establish  their  usage.  When  more  complete  data  are  obtainable 
and  analyzed,  a  better  formulation  of  a  theory  of  the  influence  of  geographic 
factors  on  the  national  maintenance  of  a  merchant  fleet  can  be  made,  and 
considerable  light  will  be  thrown  on  the  shipping  problem  now  before  this 
countrv. 
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The  present  article  is  based  on  obsers’ations  made  in  1921  while  on  six 
months’  leave  of  absence  granted  by  the  American  (Geographical  Society 
and  during  a  sojourn  in  Europe  ten  to  thirteen  years  before,  as  well  as  on 
printed  sources  of  information.  The  countries  \'isited  on  both  occasions  were 
England,  France,  Germany,  Belgium,  the  Netherlands,  Switzerland,  and 
Italy.  In  addition  there  were  visited,  in  1921,  Scotland  and  Spain,  and,  on 
the  earlier  occasion,  the  following  countries  (as  now  constituted):  Denmark, 
Czechoslovakia,  Austria,  Hungary',  Yugoslavia,  and  Rumania.  The  discus¬ 
sion,  which  attempts  to  deal  with  all  of  Euroj)e  except  Russia,  lays  no  claim 
to  lieing  balanced  or  uniform  in  emphasis;  indeed,  it  only  reflects  what  has 
happened  to  come  to  the  writer’s  attention.  For  the  inevitable  omissions, 
and  for  the  possible  inaccuracy  in  statement  of  information  learned  in 
conversation  only,  the  writer  begs  the  indulgence  of  his  fellow-workers 
abroad.  For  their  many  courtesies  and  their  constant  helpfulness  he  is 
deeply  grateful. 

On  the  accompanying  map  are  shown  univ'ersities  giving  instruction  in 
geography  and  geographical  societies,  as  the  existence  or  non-existence  of 
such  institutions  possibly  best  reflects  the  general  state  of  development  of 
geography  in  a  given  country'.  This  information  is  compiled  from  the  latest 
edition  of  handbooks  and  other  publications,*  checked  from  personal 

‘  Eapecially  the  general  handbook!;  (i)  Minerva:  Jahrbuch  der  gelebrten  Welt,  Vol.  is  for  1911.  Berlin 
and  Leipiig,  1921;  (2)  Index  Generalia:  Annuaire  g^n^ral  det  univerait^t.  etc..  2nd  inue,  Paris,  1921.  For  the 
respective  countries  the  following  are  valuable:  (i)  .Athena:  A  V'earbook  of  the  1/eamed  W'orld:  The  English 
Speaking  Races,  New  York,  1920;  (2)  Lea  ressourors  du  travail  intellecturl  en  France,  Paris,  1921;  (3)  Annua- 
rio  degli  istituti  scientifici  italiani,  2nd  issue,  Bologna  and  Rome,  1920. 

Of  geographical  societies  the  only  systematic  list  still  is  the  one  in  Gtogr.  Jahrbuch,  Vol.  32  for  1909.  pp.  41 
4it.  Mote  recent  information  with  regard  to  some  may  be  found  in  Index  Generalia  for  1921,  pp.  134>~I349 
(incumi>lete  list),  and  for  individual  countries  in  the  regional  handbooks  referred  to  above;  for  France,  in  addi¬ 
tion.  in  La  Gtotr.,  Vol.  36,  1921.  p.  141. 

A  genera]  survey  of  the  status  of  geography  in  the  different  countries  is  afforded  (1)  by  the  conference  held 
at  the  University  of  Virginia  during  the  American  Geographical  Society's  Transcontinental  Excursion  of  1912 
'  Proceedings  of  a  Called  Meeting  of  the  Scientific  Section,  Unit,  of  Virtiuta  Pubis.:  Proc.  Philos.  Soc.,  191 1-12. 
pp.  99-134.  and  The  Conference  on  Geographical  Education  Held  During  the  Transcontinental  Excursion 
of  1912,  Bull.  Amor.  Csogr.  Soc.,  Vol.  46,  1914,  pp.  121-126)  and  (a)  by  the  reports  of  progress  during  the 
last  25  years  made  to  the  Tenth  International  Geographical  Congress  at  Rome,  19>3  (AUi  dd  X  Coup.  Interna-., 
•fi  Ceofr.,  Roma  1913,  Rome.  1915.  pp.  116-392).  Cf.  also  pp.  135-139  of  R.  H.  Whitbeck:  Geography  in 
.American  and  European  Uniwrsities.  Journ.  of  Geop.,  Vd.  18,  1919.  PP-  129-141. 
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observ’ation.  The  |X)int  of  Nnew  is,  on  the  whole,  consers'ative.  (>nlv 
universities  are  shown  at  which  geography  in  the  modern  sense  is  taught ;  in 
some  cases  one  or  two  branches  only  may  be  represented,  such  as  phytogeoj;. 
raphy  or  oceanography,  but  at  the  great  majority  of  universities  shown  the 
subject  is  presented  completely.  Of  geographical  societies  it  is  intended  to 
show  only  those  that  are  doing  active  work  (mainly,  publishing),  with  due 
allowance  for  war  interruption.  Where  a  society  maintains  a  numlxT  of 
branches,  as  is  the  case  with  several  societies,  particularly  in  France,  only 
the  main  society  is  shown.  For  the  countries  other  than  Russia  not  shown 
on  the  map  (Rumania,  Bulgaria,  Greece)  the  universities  and  geographical 
societies  are  indicated  in  the  title.  Other  institutions  of  importance  to 
geography,  such  as  surx’ey  organizations  and  institutions  devoted  to  related 
sciences,  are  not  shown  on  the  map;  some  of  them  are  referred  to  in  the  text. 

Great  Britain 

In  keeping  with  her  traditional  liberalism,  Britain,  more  than  any  other 
country  in  Europe,  it  would  seem,  is  making  geography  serve  as  a  medium 
for  the  more  symipathetic  understanding  of  other  peoples.  In  F^ngland,  too. 
as  on  the  Continent,  the  subject  is  of  course  being  advanced  for  its  utilitarian 
value,  for  the  knowledge  that  is  power,  but  nowhere  else  is  its  ideal  function 
Ijeing  emphasized  so  much  as  in  England.  The  late  Professor  Herbertson 
may  l)e  counted  as  one  of  the  leading  exponents  of  this  view.  We  need  only 
recall  his  last  papers," Regional  Environment,  Heredity,  and  Consciousness"  * 
and  “The  Higher  Units.”*  It  is  generally  conceded  that  he  was  on  the 
threshold  of  great  things  when  his  career  was  cut  short.  His  untimely  death 
has  been  a  great  loss.  But  his  work  goes  on.  Professor  H.  J.  Fleure 
of  the  University  College  of  Wales  at  Aberystwyth  approaches  the  problem 
from  the  anthropological  side,  from  the  study  of  early  civilizations.  By 
studying  the  accumulated  tradition  of  a  people,  he  aims  to  gain  an  insight 
into  their  spirit.*  .\pplied  to  the  local  region,  this  method  is  the  essence  of 
the  “regional  surv'ey”  movement,*  which  has  a  widespread  following.  By 
imparting  an  understanding  of  the  genius  loci,  it  aims  to  train  for  better 
citizenship.  This  movement  is  in  large  measure  the  outgrowth  of  the  work 
of  Professor  Patrick  (leddes  and  puts  into  effect  the  ideas  of  his  Outlook 
Tower  in  Edinburgh,  a  museum  of  civic  geography  with  a  world  outl(K)k.* 
Professor  (ieddes  was  appointed  after  the  w’ar  to  the  chair  of  sociology  at 
the  University  of  Boml)ay_,  following  the  fruitful  application  of  the  town- 
planning  principles  of  his  “Cities  in  Evolution”  (London,  iqi.S)  to  Indian 

'Gtogr.  Tracker,  Vol.  t,  1915-16,  pp.  147-153. 

>  .SrMDlui  (publUhrd  in  Bolotna),  1913.  No.  5- 

*  Cf.  ‘Human  Gracraphy  in  Wratmi  Europr,*  London,  1918;  Krancr:  A  Rrgional  Interpretation,  Scottish 
Grofr.  Uat;  Vol.  33.  1916.  pp.  $19-534  (on  both  publicationt  aee  Grotr.  Ret..  Vol.  6,  1918.  Pp.  515-516);  Coun¬ 
tries  ai  Personalitiei  (addreas  at  meeting  of  British  Assoc.  Adv.  Sci.,  Edinburgh.  Sept.  12,  i93i). 

*  Cf.  A  Conference  on  Regional  Surveys,  Geogr.  Teacker,  Vol.  8,  1915-16.  pp.  89-101  and  164-173. 

*  In  it  are  embodied  some  of  the  ideas  expressed  in  Patrick  Geddes:  Note  on  Draft  Plan  for  Institute  ni 
lieograpby,  ScoUitk  Crogr.  Mag..  Vol.  18,  1903.  pp.  143-144.  with  plan;  and  J.  G.  Bartholomew:  A  Plea  for  a 
National  Institute  of  Geography,  iki4.,  pp.  144-148. 
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cities,  yuite  recently  he  has  l)een  engaged  on  similar  work  for  Jerusiilem.’ 
Dr.  J.  F.  llnstead,  head  of  the  geography  department  at  BirkUn  k  College, 
rni\  ersity  of  l^ondon,  is  another  advocate  of  world  knowledge  as  a  basis  for 
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Fig.  I — Map  ahuwing  the  univenitiea  giving  inatniction  in  geography  and  the  geographical  locietirt  of 
Wettern  Europe.  Scale,  i  ;  aa.soo.ooo.  To  cover  the  tame  ground  as  the  text,  the  following  should  be 
added:  in  Rumania,  universities  at  Bukharest,  Jassy,  Cluj  (Koloxsv&r),  Cierruiwiti.  and  geographical  society 
at  Bukharest;  in  Bulgaria,  university  at  Sofia. 

a  sympathetic  understanding  of  other  peoples.  As  chairman  of  the  Geo¬ 
graphical  Committee  of  the  League  of  Nations  Union  he  has  been  devoting 
himself  to  this  problem.  His  views  are  expressed  in  two  recent  publications, 
a  Ixwk  entitled  “Europe  of  Today”  (London,  1921).  the  first  of  a  series  of 


*  Patrick  Geddet:  The  City  of  Jeniwlcm,  Garden  Ctiies  and  Tanm^Planning  (London).  Vol.  ii,  1921,  pp. 

^51-254. 
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“Citizens  of  the  World  Geographies,”  and  a  pajxjr  on  “The  Study  and  Teach¬ 
ing  of  International  Relations.”*  The  study  of  one  of  the  most  important 
questions  of  international  relations  has  been  taken  up  by  Professor  P.  M. 
Roxby  of  the  Univ’ersity  of  Liverp<x)l.  In  1912-13,  as  Kahn  Traveling 
Fellow,  he  \'isited  China  and  Jai>an,  and  he  is  at  present  in  China  as  adviser 
to  the  Chinese  Government  in  the  reorganization  of  the  schools  and  college 
hitherto  maintained  by  missionary  societies.  It  is  expected  that  Professor 
Roxby  will  visit  the  United  States  on  his  return  to  England  this  summer. 
He  has  dealt  with  his  field  of  study  mainly  in  “The  Far  Eastern  Question  in 
Its  Geographical  Setting”*  and  “Some  Aspects  of  the  Geography  of  China.”'* 

Senior  Workers  in  Geography 

Of  those  who  were  closely  associated  with  the  creation  of  modem  geog 
raphy  in  Great  Britain  several  are  still  active.  Sir  John  Scott  Keltic,  late 
Secretary  of  the  Royal  Geographical  Society,  whose  fundamental  invest! 
gation  of  the  status  of  geography  on  the  Continent,  undertaken  in  1884  and 
1885  on  the  Society’s  l)ehalf,  provided  the  groundwork  for  the  action  taken 
in  introducing  the  subject  in  British  universities,  is  still  vigorous  in  spite 
of  his  four  score  >-ears  and  more,  as  evidenced  by  his  recent  report  on 
“The  Position  of  Cieography  in  British  Universities”**  and  his  earlier 
“Thirty  Years’  Progress  in  Geographical  Education.”**  Sir  H.  J.  Mackinder, 
who  preceded  Herbertson  as  Reader  at  Oxford,  has  remained,  as  member 
of  Parliament,  loyal  to  our  subject.  His  suggestive  lx)ok  “Democratic 
Ideals  and  Reality”  (London,  1919),**  indeed,  is  a  fruitful  application  of  the 
geographical  viewpoint  to  political  questions.  His  continued  activity  on 
behalf  of  the  advancement  of  geography  is  betokened  by  his  “Presidential 
Address  to  the  Geographical  Association,  1916”**  and  “Geography  as  a 
Pivotal  Subject  in  Education.”**  Dr.  H.  R.  Mill,  the  v'eteran  Director  of  the 
British  Rainfall  Organization,  whose  failing  eyesight  forced  him  to  relinquish 
that  position  in  1919,  has  fortunately  so  recovered  that  he  is  again  able  to 
be  an  active  participant  in  geographical  meetings.  His  recent  Herbertson 
Memorial  Lecture,  “The  Value  of  Regional  Geography,”**  will  l>e  read  with 
interest,  not  the  least  because  of  its  reminiscent  strain. 

Geography  at  the  Universities 

As  regards  the  present  representation  of  geography  at  the  univ’ersities: 
sixteen  out  of  a  total  of  eighteen  in  Great  Britain  include  the  subject  in  their 


*G*otr.  Ttacha.Vol.  ii.  1921-33,  pp.  136-140. 

*G*ogr.  Teacher,  Vol.  10,  1919-30,  pp.  83-90,  143-150,  and  333-269,  with  map  on  p.  370  (abatracted  in 
the  Geotr.  Ret..  Vol.  13,  1922,  pp.  138-139). 

••  Ibid.,  Vol.  8,  1915-16,  pp.  i-S. 

»  Amer.  Geotr.  Soe.  Research  Series  So.  4,  New  York.  1931. 

**  Geotr.  Teacher,  Vol.  7,  1913-14.  PP-  215-337. 

**  Cf.  F.  J.  Tcnait:  Geocraphy  aa  an. \  id  to  Statecraft:  An  .Vppreciation  of  Mackinder'i ‘Democratic  Ideals 
and  Reality,*  Caocr.  Rer.,  Vol.  8,  1919,  pp  237-343. 

>*  Geotr,  Teacher,  Vol.  8.  1915-16,  pp.  371-277. 

'•Caocr.  Jcmrn.,  Vol.  57,  1921,  pp.  376-384- 

'* Geotr.  Teacher,  Vol.  11.  1921-23,  pp.  63-75  (ittcorrectly  numbered  pp.  7-19).  Noticed  in  Geotr.  Rn..  Vol 
II,  i92t,  p.  629. 
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curriculum.  At  ten  of  these  it  is  a  subject  for  the  Honours  degree,  i.e.  a 
degree  requiring  advanced  work  and  specialization,”  At  Oxford,  which 
was  the  first  and  remains  the  best  equipped  School  of  Geography,  Mr.  H .  O. 
Beckit  is  Reader.  In  addition,  geography  is  the  gainer  by  the  work  of 
I*rofessor  J.  L.  Myres  in  the  relations  of  history  and  geography  and  of 
Dr.  D.  G.  Hogarth  on  the  Near  East.  Some  aspects  of  the  war  work  with 
which  Dr.  Hogarth  was  in  touch  as  head  of  the  Arab  Bureau  in  Cairo  he 
has  fascinatingly  described  in  two  articles.**  His  Presidential  Address  on 
“.Applied  Geography”**  l)efore  S^tion  E  (Geography)  at  the  Edinburgh 
nu“eting  of  the  British  Association  for  the  Advancement  of  Science  in 
September,  1921,  will  also  be  read  with  interest.  At  Cambridge  the  present 
Honours  standing  of  geography  dates  from  the  establishment  of  the  Geo¬ 
graphical  Tripos,  in  1919.*®  Mr.  Philip  Lake  is  Reader  in  regional  and 
physical  geography,  Mr.  H.  Yule  Oldham  lecturer  in  historical  geography, 
and  Mr.  Frank  Debenham  lecturer  in  cartography.  Mr.  Debenham,  who 
was  a  member  of  Scott’s  Antarctic  expedition,  has  recently  l)een  advocating 
the  establishment  of  a  pwlar  research  institute.**  Dr.  A.  C.  Haddon’s  work 
as  Reader  in  ethnology  has  much  geographical  bearing. 

Among  other  universities  where  geography  is  being  actively  forwarded 
should  be  mentioned:  the  University  of  Liverpool,  where  Professor  Roxby 
has  built  up  a  strong  department,  recently  acquiring  an  entire  private 
house,  which  has  been  made  over  and  furnished  with  a  w'ide  range  of  equip¬ 
ment;  the  University  of  London,  with  which  are  connected  Mr,  James 
Fairgrieve,  author  of  “Geography  and  World  Power”  (London,  1915),  who 
gave  a  course  on  “The  Geographical  Factor  in  History”  at  the  University 
of  Chicago  during  the  1921  summer  term,  and  (at  University  College) 
Professor  L.  W.  Lyde,  well  known  for  his  “The  Continent  of  Europe” 
(London,  1913),  as  professor  of  economic  geography;  the  University  College 
of  Wales  at  .Abei^-^stwyth,  where  Professor  Fleure,  through  his  courses  and 
his  editorship  of  the  Geographical  Teacher,  is  exercising  marked  influence 
on  the  development  of  geographic  thought  in  Great  Britain;  the  University 
of  Leeds,  where  the  Reader  is  C.  B.  Fawcett,  w’hose  discussion  of  a  proposed 
new  administrative  subdivision  of  Great  Britain  on  geographical  lines  has 
recently  appeared  in  book  form;**  the  University  of  Sheffield,  w'here  Dr. 

■’  On  geography  in  Britiah  univrrsitira  cf.  the  valuable  tabular  aynopaia  in  Hcottisk  Geogr.  Mag.,  Vol.  J7.  iQH. 
pp.  273-273,  and  the  account  by  Sir  J.  S.  Keltic  mentioned  in  footnote  ii  aa  well  aa  the  aynopaia  in  Geogr. 
Ttachtr,  Vol.  7,  1913-14,  pp.  194-309,  and  the  previoua  aynopaea  there  mentioned.  On  Britiah  univeraitiea  in 
general  cf.:  The  Univeraitiea  of  the  United  Kingdom  of  Great  Britain  and  Ireland:  A  Handbook  Compiled  by 
the  Univeraitiea  Bureau  of  the  Britiah  Empire,  Bond  of  Edtuaiion  Edutational  PampUet  So.  j.t,  London,  1918 
I  prepared  on  the  occaaion  of  the  viait  of  delegatea  from  Britiah  univeraitiea  to  American  univeraitiea  at  the  invi¬ 
tation  of  the  Council  of  National  Defenae). 

"  W’ar  and  Diacovery  In  Arabia, Caocr.2oam.,  Vol.  $s,  1920.  pp.  432-439;  Some  Recent  .\rabian  Ezplorationa, 
Geogr.  Ret.,  Vol.  ll,  1921,  pp.  321-337. 

"  E.g.  in  ScunH/u  hionthly,  Vol.  13.  1921.  pp.  322-327. 

”  Cf.  Philip  Lake:  The  Geographical  School  at  Cambridge,  Geogr.  Ttachtr,  Vol.  10,  1919,  PP-  80-81;  and 
W.  M.  Davia:  Geography  at  Cambridge  Univeraity,  England,  Journ.  of  Gtogr.,  Vol.  19,  1920,  pp.  207-210. 

Frank  Debenham:  The  Futnre  of  Pt^r  Exploration,  Gtogr.  Journ.,  Vol.  57.  i92t.  pp.  182-304. 

*  Provinoea  of  England:  A  Study  of  Some  Geographical  Aapecta  of  Devolution,  London,  1919  (expanded 
from  Natural  Diviaiona  of  En^nd,  Gtogr.  Jomth.,  Vol.  49,  1917.  PP.  124-141,  abatracted  in  Gtogr.  Rev.,  Vol. 
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R.  N.  Rudmosc  Brown,  who  has  six'cialized  in  Spitsbergen, “  is  head  of  the 
department;  the  I'niversity  College,  Southampton,  at  which  Professor 
\V.  H.  Barker  has  Iteen  developing  an  Institute  of  C»eographical  Study, 
favored  by  the  proximity  of  the  Ordnance  Surs'ey  and  the  world  “clearing¬ 
house”  function  of  the  port;  the  I’niversity  of  Kdinburgh,  at  which  geography 
has  long  l>een  represented  by  Mr,  C».  G.  Chisholm,  who  is  at  present  produc¬ 
ing  a  new  edition  of  his  well-known  “HandlKwk  of  Commercial  Cieography"; 
and  the  I'niversity  of  Alxrdeen,  at  which  Mr.  John  Macfarlane  is  lecturer 
in  geography.  The  old-established  geography  department  at  the  Victoria 
I’niversity  of  Manchester  has,  since  Mr.  A.  G.  Ogilvie  joined  the  staff  of 
the  .American  (ieographical  Society,  unfortunately  Ixen  without  a  head;  but 
this  condition  will  soon  lx  changed,  as,  it  is  understood,  Professtir  Barker 
has  accepted  a  call  to  go  there. 


Work  of  Institutions 

Institutions  other  than  universities  are,  of  course,  contributing  to  the 
advancement  of  geography  in  Great  Britain.  Of  the  Royal  C^graphical 
Society’s  work  there  can  only  lx  mentioned  the  Mt.  Everest  exjx^dition, 
the  recently  inaugurated  Technical  Series,-*  and  the ’war-time  production,  in 
co-operation  with  the  Cieographical  Section  of  the  Cxneral  Staff,  of  a  map 
on  the  scale  of  i  :  i  .000,000  covering  practically  all  of  Europe  and  the  Near 
East,  which  took  the  place  of  the — for  the  greater  part  of  the  area — non¬ 
existent  International  Map  of  the  World  and  which  did  substantial  service 
during  the  war.  The  war  work  of  the  Ordnance  Survey  is  described  in 
“The  Ordnance  Survey  and  the  War,  1914-1919,”  published  by  the  Survev 
in  Southampton  in  1919.  The  position  of  Archeology-  Officer,  recently- 
created  on  the  staff  of  the  Surv-ey,  is  filled  by  Mr.  O.  (i.  S,  Crawford, 
author  of  “Man  and  His  Past”  (I^ndon,  1921)  and  the  article  “Prehistoric 
Geography”  in  the  Geographical  Reviriv  for  .April.  His  duties  involve  the 
search  for  and  indentification  of  ancient  remains,  including  prehistoric 
barrows  and  Roman  sites,  and  their  plotting  on  the  six-inches-to-the-mile 
map.  The  Ordnance  Sur\xy,  as  the  Central  Bureau,  has  also  recently- 
published  a  report,  with  index  maps,  on  the  status  of  the  International  Map 
of  the  World.**  Of  the  various  war  and  peace  conference  publications  of 
government  bureaus  the  most  important  are  the  two  series  of  handbooks 
<*n  the  problem  areas  of  the  world  compiled  by  the  Historical  Section  of 
the  Foreign  Office**  and  the  (ieographical  Section  of  the  \aval  Intelligence 


“  The  •ubatancr  of  aevera)  artides  (e.  g.  Spitabergen:  Terra  Nulliut,  Ceogr.  Rn.,  Vol.  7.  I0I9.  PP-  3II-3JO 
is  contained  in  Dr.  Rudmoar  Brown's  book  “Spitsbergen.*  Philadelphia,  igao. 

**  No.  i:  Some  Investigations  in  the  Theor>-  of  Map  Projections,  by  A.  E.  Young;  No.  a:  Alphabets  of 
Foreign  Languages  Transcribed  Into  English  According  to  the  R.  G.  S.  II  System,  by  Major-General  LorJ 
Edward  Gleichen  and  J.  H.  Reynolds. 

*  Carte  du  Monde  au  Millioni^nie:  Rapport  pour  igai.  Bureau  Central.  Ordnance  Survey  Oftice,  Soutliani|>- 
ton. 

■  For  a  list  see  Ceogr.  Tftchfr,  Vol  to,  igig-ao,  p.  311.  See  also  Ceogr.  Jimrm.,  Vol.  56.  iQio.  pp.  aib-aig 
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Division.”  New  geographical  work  on  the  far-flung  battle  lines  of  the  world 
war,**  and  airplane  mapping,**  are  reflectetl  in  many  articles. 

'  Mention  should  be  made  of  the  admirable  Edinburgh  (Aug.-Sept.-Oct. 

■  igig)  and  Glasgow  (Jan.  1921)  numbers  of  the  Scottish  Geographical  Maga¬ 
zine  the  former  with  a  suggestive  map  of  the  historical  growth  of  the  city 
1  y  the  late  Dr.  J.  (i.  Bartholomew,  which  formed  a  valuable  corollary'  to  the 
discussion  of  “The  (Teography  of  Edinburgh  and  District;  Past,  Present,  and 
Future  Outlook”  at  a  session  of  Section  F2  of  the  Edinburgh  meeting  of  the 
British  .Association  and  to  the  handlxwk  issued  on  that  occasion.*'  At  that 
meeting  Dr.  Marion  1.  Newbigin,  editor  of  the  magazine,  read  an  illuminat¬ 
ing  paper  on  “The  Mediterranean  City-State  in  Dalmatia.”  From  her 
earlier  general  discussion  of  Balkan  geography,  of  which  this  paper  repre- 
sente<l  a  special  problem,  she  has  recently  proceetled  to  a  geographical 
consideration  of  the  peace  settlements.** 

One  of  the  last  undertakings  to  which  the  late  Dr.  Bartholomew  was 
able  to  devote  his  attention  is  the  “Times  Survey  Atlas  of  the  World” 
(Dmdon,  1921),  recently  completed.  The  use  throughout  the  atlas  of  the 
layer  methcxl  to  represent  relief,  of  which  he  w'as  the  leading  exponent,** 
is  a  distinctive  contribution,  which  for  the  first  time  in  a  work  of  this 
type  makes  this  fundamentally'  important  geographical  element  easily 
understandable  by  the  general  public.  Among  other  outstanding  British 
map  publications  may  l)e  mentioned  the  recent  (London,  1922)  series,  by 
Mr.  (leorge  Philip,  of  wall  maps  of  the  continents  showing  commercial 
development,  which  carry'  out,  with  refinement  of  method,  the  suggestive 
manner  of  portraying  the  facts  of  economic  geography  which  he  outlined 
some  years  ago.**  Of  interest  to  .American  teachers  is  the  recent  publication, 
under  his  editorship,  of  a  set  of  maps  of  the  L^nited  States  in  l :  4,500,000, 
in  the  series  by  Unstead  and  Taylor  in  which  there  is  a  map  for  each  of  the 
significant  phases  of  the  geography  of  each  continent. 


”  Kor  »  list  irr  Gtotr.  Ttacher,  Vol.  1 1,  IV21-22,  p.  39  (the  iMUe  containing  this  page  is  incorrectly  allotted 
to  Vol.  I  a)  and  p.  113  (incorrectly  numbered  p.  57).  See  also  Ceogr.  Journ.,  Vol.  57.  loai,  pp.  si-sa. 

”  H.  St.  J.  B.  PhiJby,  Gtogr.  Journ.,  Vol.  55,  loao,  and  Vol.  56.  ipao;  E.  H.  Keeling,  ibid..  Vol.  SS,  1920;  L.  C. 
Diinster\'ille.  ibid.,  Vol.  57,  1921;  Percy  Sykes,  ibid.,  Vd.  58.  1921;  L.  V.  S.  Blacker,  ibid.,  Vol.  58,  1921;  and 
three  systematic  [lapers  by  A.  G.  Ogilvie:  Notes  on  the  Geography  of  Imbms.  Geotr.  Journ.,  Vol.  48,  1916.  pp. 
130-145:  A  Contribution  to  the  Geography  of  Macedonia,  ibid.,  Vol.  55,  1920,  pp.  1-34;  Physiography  and 
Settlements  in  Southern  Macedonia,  Grotr.  Rer.,  Vol.  ii,  1921.  pp.  172-197. 

**  H.  H.  Thomas,  Csogr.  Journ.,  Vol.  55,  1920;  H.  A.  Lloyd,  ibid.,  Vol.  56,  1920;  S.  F.  Newcombe,  ibtd.,  Vol. 
56,  1920;  E.  M.  Dowson,  ibid.,  Vol.  58,  1921. 

••  See  note  in  Geotr.  Ren..  Vol.  11,  1921,  pp.  298-299. 

"  Edinburgh's  Place  in  Scientific  Progress.  Prepared  for  the  Edinburgh  Meeting  of  the  British  Association 
by  the  Local  Editorial  Committee.  Edinburgh  and  London,  1921.  (With  chapters  on  meteorology,  geology, 
ureanography,  and  geography.) 

"  .Mtermath:  A  Geographical  Study  of  the  Peace  Terms.  Edinburgh,  1920  (reviested  in  the  Geogr.  Rer.,  Vol. 
It.  1921,  p.  4sa). 

**  An  appreciation  of  Dr.  Bartholomew's  contribution  to  cartography  appears  in  the  obituary  notice, 
Sinttisk  Geotr.  Jfsg.,  Vol.  36,  1920,  pp.  183-185. 

••  .\  New  Series  of  Economic  Maps  for  School  Use,  Geogr.  Journ.,  Vol.  so,  1917.  PP-  438-447.  with  map,  Eu¬ 
rasia:  Cummercial  Development,  1:40.000,000. 
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France 

Let  us  now  turn  to  France.**  Geography  is  represented,  and  well  repre¬ 
sented,  at  practically  all  of  the  sixteen  universities  of  France.**  Nearly  all 
the  occupants  of  the  chairs  of  geography  are  pupils,  or  pupils  of  pupils,  of 
the  late  Vidal  de  la  Blache.**  In  no  country,  it  may  l>e  said,  not  even  in 
Germany  with  her  Richthofen,  has  the  dev'elopment  of  modern  geography 
so  centered  about  one  man  as  in  France.  And  France  may  be  content.  The 
school  that  she  has  develop)ed  is  the  admiration  of  professional  geographers 
the  world  over.  The  national  ideals  of  unity  and  beauty,  translated  in  the 
scientific  world  into  synthesis  and  sense  of  proportion,  are  peculiarly  valuable 
in  geographic  w'ork.  From  this  school  has  come,  and  is  coming,  that  excellent 
series  of  regional  studies  of  France,**  introduced  by  Vidal  de  la  Blache’s 
own  admirable  “La  France:  Tableau  g^ographique.” 

Recognizing  that  an  adequate  regional  treatment  of  the  world  is  the 
fundamental  desideratum  of  modern  geography,  the  leading  French  geog¬ 
raphers  had,  some  years  before  the  war,  begun  on  a  series  of  regional 
geographies  intended  to  cover  the  world,  in  which  each  region  or  countiy 
was  assigned  to  a  specialist.**  Several  of  the  volumes  were  already  in 
manuscript  when  the  w'ar  broke  out  and  completely  stopped  the  under¬ 
taking.  Now,  fortunately,  it  is  p)Ossible  to  proceed  again,  and  we  may  within 
reasonable  time  look  forward  to  regional  geographies  of  the  first  order  from 
such  men  as  Gallois,  De  Martonne,  Demangeon,  and  others. 

Bibliographies 

Another  fundamental  undertaking  of  the  French,  the  annual  bibliography 
of  the  Annales  de  Giographie,  suppressed  by  the  war  since  the  volume 
covering  1913-14,  has  again  been  taken  up.  A  volume  covering  iqis-iqha^ 
just  app)eared,  edited  by  Monsieur  Elicio  Colin,  as  Monsieur  Louis  Rave- 
neau,  the  veteran  bibliographer,  felt  compelled  to  relinquish  the  editorship. 
Its  appearance  is  in  part  made  possible  by  a  subsidy  from  the  “Association 
de  G^ographes  Frangais,”  a  recently  founded  organization  of  professional 

**  For  an  ezcrllmt  brief  account  of  the  development  of  geosraphy  in  France,  with  a  liat  of  the  leading  works 
that  are  products  of  the  French  school,  see  E.  de  Martonne:  La  science  g6ographique.  pp.  375-396  of  Vol.  i 
of  *La  Science  Fsancaise,*  a  vols..  Paris,  191S.  published  on  the  occasion  of  the  Panama-Pacific  Exposition  at 
San  Francisco. 

■  This  number  dors  not  include  the  University  of  Algiers,  which  forms  part  of  the  French  university  system 
and  at  which  geography  is  well  represented,  nor  the  five  Catholic  universities,  at  four  of  which  (Angers.  Lille. 
Lyons,  Paris)  geography  is  taught.  For  a  valuable  synopsis  of  geographical  courses  given  at  French  universitit's. 
see  *Cours  en  langue  francaise  profeasis  pendant  I’aniite  scolaire  ipsi-sa,*  La  Giogr.  (Paris),  Vol.  36,  19^1, 
PP-  555-558  (for  ipao-ai,  ibid.,  Vol.  34,  ipw,  pp.  4x5-427;  for  1899-1900,  Ann.  tU  GSogr.,  Vol.  9.  I900,  pp 
83-8.5).  Cf.  also  L.  Gallois:  La  gfographie  dans  I’enseignement  suptrieur  en  France,  La  Gaogra/ta  (Novara  1, 
Vol.  *  1918,  pp.  495-500. 

"  On  Vidal  de  la  Blache's  influence  on  the  development  of  geography  in  France,  see  L.  Gallois  and  E.  de 
Martonne:  Paul  Vida!  de  la  Blache,  Goographtn  KaUndtr,  Vol.  8.  1910,  Gotha,  pp  viii-xzz;  and  L.  Gallois: 
I^ul  Vidal  de  la  Blache.  A  an.  dr  Cfogr. ,VoL  S7. 1918,  pp  161-173. 

■*  List  in  De  Martonne,  La  science  gfographique.  cited  above,  and  Gtogr.  Ttachtr,  Vol.  9,  1917-18,  pp. 
SOI- *03. 

*  Cf.  note  in  Ccogr.  Rrv.,  Vol.  l,  1916,  p.  55. 
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gtographers  akin  to  our  own  Association  of  American  Geographers  and, 
indeed,  it  is  understood,  partly  inspired  by  it.  During  the  temporary  lapse 
of  this  publication  the  bibliography  compiled  by  S,  Reizler,  librarian  of 
the  Paris  Geographical  Society,  and  appearing  since  1919  (Vol.  32,  No.  5) 
in  each  number  of  its  monthly  organ.  La  Geographic,  has,  although  less 
systematic  and  critical,  done  invaluable  service. 


Geography  at  the  Sorboxne 

Owing  to  the  French  system  of  centralization,  geography  is  of  course 
l)est  represented  at  the  University  of  Paris,  i.e.  at  the  Sorbonne.  It  is  there 
in  the  tried  hands  of  Professors  L,  Gallois,  E.  de  Martonne,  and  A.  Deman- 
geon.  Inasmuch  as  the  subject  has  in  France  had  the  opposite  development 
to  what  it  has  had  with  us,  namely  developing  from  history  instead  of 
from  geolog>’,  in  its  modern  aspect  it  is  a  subject  belonging  primarily,  at 
all  the  uni\ersities,  to  the  Faculty  des  Lettres.  With  the  prestige  of  Paris, 
however,  geography,  as  physical  geography,  is  also  represented  on  the 
Faculty  des  Sciences  (by  Professor  L.  Gentil).*®  But  the  modern  conception 
of  the  subject  prevails  so  completely  that  physical  geography  is  as  a  matter 
of  course  included  in  the  curriculum  of  the  Faculty  des  Lettres  at  the 
Sorlxmne;  indeed  it  is  there  represented  by  Professor  De  Martonne.  As  a 
result  of  a  recent  gift  a  building  has  been  erected  in  the  university  quarter 
near  the  Prince  of  Monaco's  Institut  Oc^anographique,  at  the  comer  of  the 
rue  St.  Jacques  and  the  rue  Pierre  Curie,  and  is  nearing  completion,  for 
the  exclusive  use  of  the  department  of  geography.  It  w'ill  house  the  staffs 
of  lx)th  faculties.  With  this  needed  improvement  in  its  physical  equipment, 
we  may  look  fon\’ard  to  even  greater  things  from  this  center  of  French 
gt“ographic  learning. 


The  Provincial  Universities 

.\mong  the  leading  geographers  at  the  provincial  universities  may  be 
mentioned  Professor  Raoul  Blanchard,  at  Grenoble,  who  has  built  up  an 
excellent  department  specializing  in  the  geography  of  the  Alps,  the  work 
of  which  is  published  in  the  Recueil  des  Travaux  de  VJnsiitut  de  Giographie 
Alpine  (now  Revue  de  Giographie  Alpine)’,  Professor  Camena  d’Almeida,  at 
Bordeaux,  who  knows  Spain  thoroughly;  and,  at  the  new'  L^niversity  of 
Strasbourg,  Professor  H.  Baulig,  the  department  at  which,  curiously 
l)ehind-hand  under  the  old  regime  in  this  former  outpost  of  the  Empire,*' 
has  been  moved  from  the  old  German  university  building  to  the  former 
Imperial  Palace.  At  Strasbourg  the  w’ell-known  geographer-geologist. 
Monsieur  E.  de  Margerie,  translator  and  amplifier  of  Suess’s  “The  Face 


**  Loui*  GentU:  La  cbaire  de  gfographie  ph>tique  de  la  Faculty  det  Sciencea  de  Paris,  Rnut  Scientijiqtu, 
iP»o,  No.  I,  32  pp. 

“  H.  Baulig:  Le  *Geograph itches  Seminar*  de  I'UniversiU  de  Strasbourg,  Rmu  IntarnaU.  it  VEnseitntment, 
May  is-June  is.  1020.  pp.  206-211. 
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of  the  Earth,”  has  l)een  appointed  director  of  the  (Geological  Sur\e\-  of 
Alsace-Lorraine.  A  second  chair  of  geography  at  the  university  was  offered 
to  Pierre  Denis,  recently  author  of  an  important  work  on  Argentina® 
which  rivals  his  former  standard  “Le  Brfeil  au  Sidcle,”  but  he 

declined,  joining,  instead,  the  staff  of  the  Political  Section  of  the  Secretariat 
r)f  the  League  of  Nations  in  Geneva.  At  the  University  of  Algiers  geography 
is  represented  by  the  eminent  sjiecialists  in  the  geography  of  North  Africa, 
Professors  .\ugustin  Bernard  and  E.  F.  Gautier.  Professor  Gautier  is  at 
present  visiting  professor  at  Har\'ard  University.  He  addressed  the 
joint  meeting  of  the  .American  (Geographical  Society  and  the  Association 
of  American  (Geographers  this  spring  on  “Native  Life  in  French  North 
Africa.” 


Human  Geography 

In  the  field  of  human  geography  there  have  appeared  two  important  ; 

works  by  Professor  Jean  Brunhes  of  the  College  de  F" ranee,  Paris,  well  j 

known  for  his  “l.ii  gt“ographie  humaine,”**  one  (jointly  with  Professor  | 

('amille  Vallaux  of  the  Ecole  des  Hautes  Etudes  Commerciales),  “La  g^M)-  : 

graphic*  de  I’histoire,”  a  suggestive  discussion  of  the  geography  of  history.  ;| 

and  the  other,  “CGeographie  humaine  de  la  France,”  a  preliminary*  volume  on  1| 

the  human  geography  of  France.^  Professor  Demangeon,  too,  has  recently 
contributerl  a  valuable  paper  in  this  domain,  on  the  ty*pes  of  rural  dwellings  |l 
in  France."  From  the  French  school,  it  is  understood,  there  may  lx*  expected 
in  the  not  distant  future  a  manual  of  human  geography  comparable  to 
De  Martonne’s  standard  manual  of  physical  geography.  A  fruitful  field 
developed  by  the  French  is  that  of  city  geography,  as  witness  the  studies  by 
I^vainville  of  Rouen"  and  by  Blanchard  of  (Grenoble  and  Annecy."  ^ 

periodical  was  founded  in  1919  by  the  Institut  d’Histoire  de  (G^graphie  et 
d’Economie  Urliaines  de  la  V’^ille  de  Paris,  called  La  Vie  Urbaine,  in  which 
papers  of  geographical  interest  appear,  notably  one  by  D)uis  Bonnier  with 
a  series  of  map>s  showing  the  growth  of  Paris  progressively  from  1800  to 
1911,"  and  another  on  the  northeastern  section  of  Paris,  with  an  airplane 
photographic  map  in  i  :  5,000.** 


**  La  R^publiqur  .Crerntinr:  La  miar  rn  val«ur  du  pay*.  Paris,  1920  (rrvwwed  in  Gtotr.  Rer.,  Vol.  li,  1921. 
pp.  I4*-I49). 

**  Recently  made  available  to  Engliah-tpeaking  ttudenta  by  Isaiah  Bowman  and  R.  E.  Dodge  in  “Human 
('.eography.*  Chicago.  1920. 

“For  reviews  see  of  the  former;  Douglas  Johnson;  The  Geography  of  History:  A  ReN-iew.  C«o»r 
Rer..  Vol.  12,  1922.  pp.  278-293:  of  the  latter:  Gtotr.  Rn.,  \'ol.  11,  1921.  pp.  43(>-433,and  the  forceful  discus¬ 
sion  by  Camille  Vallaux:  Rivieres,  pays,  et  maisons  de  France,  La  Gtotr.,  Vol.  35.  1921,  pp.  113-126. 

A.  Demangeon:  L'habitation  nirale  en  France:  Essai  de  classification  des  principaux  types,  .A  an.  dt  Gtoiir., 
Vol.  29.  1920.  pp.  352-375. 

*  J.  LevainviUe:  Rouen:  £tude  d'une  agglomeration  urbaine,  Paris,  1913- 

*'  Grenoble;  £tude  de  geographie  urbaine,  2nd  edit.,  Paris,  1913;  Annecy:  Esquisse  dr  geographic  urbaini-. 
RffUtil  4ts  Tear,  dt  rinst.  dt  Gtotr.  Alpint,  Vol.  4,  1916.  pp.  369-463. 

**  La  population  de  Paris  en  mouvement,  1800-1911.  No.  1-2.  1919.  pp.  7-76;  Cartes  isochrones  de  I'aggI" 
meratioa  parisienne.  No.  3.  pp.  245-230. 

••  Myriem  Foncin;  Belleville.  No.  11,  Dec.  5. 1921.  pp.  391-415- 
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Other  Work  of  Interest 

Among  other  outstanding  developments  of  interest  should  be  mentioned 
the  publication  of  the  Service  Gtegraphique  de  I’Arm^  “Xotices”^®  and  the 
fxcellent  Travaux  du  Comity  d’fitudes,”  both  series,  like  their  previously 
mentioned  British  counterparts,  preparatory  reports  for  the  peace  conference 
on  the  problem  areas  of  the  world;  the  centenary  of  the  Paris  Geographical 
Society,  celebrated  on  July  4-7,  1921,  under  the  auspices  of  its  president, 
Prince  Roland  Bonaparte,  and  its  secretary-general,  Monsieur  G.  Grandi- 
dier,  on  which  occasion  a  valuable  history  of  this  oldest  of  all  geographical 
societies  was  published  ;“and,  in  the  field  of  exploration, Commandant Tilho’s 
renewed  work  in  the  Tibesti  upland  region  of  the  east-central  Sahara." 

The  war  work  of  the  Service  Gtegraphique  de  I’Arm^e  is  discussed  in 
two  articles,"  one  by  General  Bourgeois,  its  former  head.  Of  foremost 
interest  are  the  “plans  directeurs,”  mainly  in  i  :  20,000,  a  series  of  maps, 
now  first  made  available  to  the  public,  which  cover  the  whole  eastern 
frontier  region  of  France.  The  sheets  relating  to  the  French  Alps,  because 
of  their  unusually  large  scale,  afford  an  exceptionally  valuable  tool  for  the 
study  of  an  alpine  region.  Of  like  value  are  the  relief  models  in  i  :  20,000, 
with  no  vertical  exaggeration,  which  have  been  made  sheetwise  out  of  this 
series  for  the  whole  w'ar  area  from  the  North  Sea  to  Switzerland.  The 
appearance  is  striking  of  a  set  of  the  models  when  put  together  to  cover  a 
tyf)e  region  such  as  the  Vosges  or  the  eastern  cuestas  of  the  Paris  Basin. 
Another  cartographical  undertaking  of  importance  is  the  appearance  of  a 
new  edition  of  the  “Atlas  Universel  de  Gtegraphie”  under  the  direction 
of  the  veteran  geographer,  Monsieur  F.  Schrader.  In  the  new  edition 
greater  legibility  is  attained  by  representing  relief  in  a  different  color  from 
the  line  element.  The  valuable  physical  maps  of  the  continents  have  been 
retained  from  the  previous  edition. 

Germany 

(iermany  emerges  from  the  w'ar  with  two  more  universities  than  she  had 
l)efore;  three  are  newly  established,  Frankfort  (1914),  Cologne  (1919),  and 
Hamburg  (1919),  and  one,  Strasbourg,  has  been  lost.  Geography  is 
represented  by  at  least  one  full  professorship  at  each  of  her  universities,  now 
twenty-three  in  number.  An  authentic  count"  of  all  the  instructors  of 

<*  Notice*  dneriptive*  et  itatittiqur*.  Commiation  de  Gfographie  du  Service  G^ograpbique  de  I'Arm^*  et 
2*  Bureau  de  r£tat- Major  de  I'Armte.  For  list  see  La  Giogr.,  Vol.  33,  1920,  pp.  355-356. 

“  For  title*  see  La  Gtogr.,  Vol.  33,  1920,  pp.  149-154;  Vol.  34,  1920,  pp.  286  (last  item).  2S9-298.  passtm, 
308-311  (map*);  Vol.  36.  1921,  p.  104  (third  item). 

**  Centenaire  de  la  Soci^t6  de  G6ocraphie.  1821-1921,  72  pp.,  Paris,  1921  (republished  with  an  account  of  the 
centenary  a*  an  isi-pp.  book,  Paris,  1921,  and  in  La  Gtogr.,  Vol.  36,  1921,  No.  2).  Cf.  also  Notice  sur  la  Soci6t6 
de  Oographie.  91  PP..  Paris,  1914,  and  note  in  Gtogr.  Rn.,  Vol.  12.  1922,  p.  143. 

^  Gtogr.  Joara.,  Vol.  56,  1920,  pp.  81-99,  161-183,  241-267,  with  map  in  1:2,000.000;  also  La  Gtogr.,  Vol. 
j6.  1921.  pp.  295-317. 

**  Le  Service  Gtegraphique  de  I'Annfe  et  la  cartographie  de  guerre.  La  Gtogr.,  Vol.  32. 1918-19,  pp.  463-484; 
LI.  E.  R.)  Bourgeois:  Le  Service  Gfographique  de  I'Armic  pendant  la  guerre,  Rtvut  ScitH^iJ^gt^t,  Nov.  27, 1920, 
pp.  673-684.  Cf.  also  note  “Nouvelle*  cartes  et  plan*  en  relief  de  France,*  Aaa.  dt  Gtogr.,  Vol.  30.  1921,  pp. 
149-150. 
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geography  at  her  uni\  ersities  and  higher  technical  schools^ — full  professors, 
associate  professors,  and  privatdozenten — re\  eals  the  formidable  number  of 
70,  The  subject  of  investigation  of  these  men  is  specifically  geography. 
They  are  not  geologists  or  historians  called  geographers.  They  often 
specialize,  of  course,  in  son.e  branch  of  our  subject,  and  some  of  the  ver>- 
few  reniaining  of  the  oldest  generation  have  come  to  it  from  other  sciences, 
but  all,  it  may  be  said,  consider  the  totalit>'  of  geography  as  their  field  and 
feel  it  their  duty  to  be  proficient  in  it.  Granted  the  high  standard — in  spite 
of  its  weaknesses— of  scientific  work  in  Germany,  it  is  in  this  matter  of  the 
number  of  its  professional  geographers — men  with  the  distinctive  p)oint  of 
view  which  is  the  essence  of  modern  geography — and  the  consequent  large 
production  of  truly  geographical  literature,  that  Germany’s  strength  lies. 

New  Works  in  General  Geogr\phy 

Owing  to  this  number  of  workers  and  owing  also,  partly,  to  a  conscious 
division  of  labor,  work  is  being  done  in  Germany,  it  may  be  said,  in  prac¬ 
tically  e\  ery  branch  of  general  geography  and  on  all  important  regions  of 
the  world.  The  following  brief  survey  can,  among  the  wealth  of  material, 
only  touch  upon  some  of  the  more  outstanding  or  typical  investigations 
that  have  been  undertaken  recently.  In  the  field  of  paleogeography  Dr. 
.\lfred  Wegener  of  the  Deutsche  Seewarte  and  the  University  of  Hamburg 
has  in  a  recent  second  edition  of  his  book**  amplified  his  migration  hypothesis 
of  continental  origins,  an  hypothesis  that  has  been  widely  discussed*’ 
and  that  seems  to  find  confirmation  in  J.  P.  Koch’s  work  in  Greenland  and 
W.  Koppen’s  investigations  of  isostasy  and  pole  migrations.**  In  physiog¬ 
raphy  Professor  Passarge  of  Hamburg  has  added  the  third  volume,  on  the 
development  of  landforms,  to  the  first  (on  landscape  description)  and 
second  (on  climatic,  \egetational,  and  animal  influences  on  the  landscape) 
of  his  four-volume  “Die  Grundlagen  der  Landschaftskunde.”**  More 
concisely,  and  in  a  philosophic  spirit.  Professor  Hettner  of  Heidelberg  has 
recently  discussed  the  evolution  of  landforms  in  a  book**  which  gathers 
together  and  amplifies  essays  that  had  appieared  in  the  Geographische 

**  Gcographiache  .  .  .  V’oiiesungen  in  deutacher  Sprache  an  den  Hochachulen  Mittdeuropaa  im  Wintrr- 
halbjahr  1931-aa.  PtUrmanns  Mitt.,  Vol.  67.  pp.  ido-362  (seognphera  at  German  universitica.  S3;  at 
German  technical  tchools,  17;  at  Auatrian  univeraities  and  technical  achools,  15;  at  German  Swiaa  universitiei 
and  technical  achoola,  $)• — to  the  cultural  unity  of  the  German-apeaking  lands  are  p.  464.  On  the  gener.U 
topic  indicated  in  its  title  see  J.  Russell  Smith:  Geography  in  Germany,  II:  The  University,  Journ.  c/ Ctogr., 
Vol.  I,  looa.  PP.  448-457. 

**  A.  Wegener:  Die  Entatehung der  Kontinente  und  Oteane  (in series:  Dir  Wissenschaft.  Vol.  66),  Brunsati  k, 
1930. 

**  Ztilstkr.  CtsM.  fir  Erdkundt  tu  Btrlin,  1921,  pp.  89-143  (statement  and  summing  up  by  W’egen(T, 
discussion  by  four  specialists). 

**W.  K6ppen:  Cber  Isostasie  und  die  Natur  der  Kontinente,  Ceogr.  ZrUsekr.,  Vol.  as,  1919,  pp.  39  48; 
Polssanderungen,  Verachiebungen  der  Kontinente,  und  Klimageschichte,  Petrrmannt  Uitt.,  Vol.  67,  19a  1, 
pp.  1-8  and  57-63,  srith  PI.  i;  Uraachen  und  >Mrkungen  der  Kontinentenverschiebungen  und  PolwanderunKc!\ 
•W..  pp.  145-140  and  191-194. 

**  Die  Grundlagen  der  Landschaftskunde;  Vol.  1,  Bcachreibende  Landschaftskunde,  sio  pp.,  Hamburx. 
1919  (revieiscd  by  W.  M.  Davis  in  Gtogr.  Rn.,  Vol.  8,  1919.  PP.  366-373);  Vol.  3,  Klima.  Meer,  Pflansen-  und 
Tiersselt  in  der  Landschaft,  333  pp.,  Hamburg,  1930;  Vol.  3.  Die  Oberdkchengeataltung  der  Erde,  558  pp.. 
Hamburg,  1930.  V'oL  4.  Der  Mensch  in  der  landschaft.  Is  announced  for  publication  later. 

**  Die  OberfUchenformen  des  Festlandes;  Hire  Unterauchung  und  Darstellung.  350  pp..  Leipsig.  1931. 
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Zeitschrift.  Frankly  critical  of  Professor  Da\is’  views,  the  works  of  these 
two  authors  at  least  show  to  what  extent  those  views  roused  and  stimulated 
^.'cographic  thought  in  Gennany.  Of  the  German  version  of  Professor  Davis’ 
“Physical  Geography”  a  second  edition  in  two  volumes  has  appeared 
likewise  the  first  German  edition  of  his  “Practical  Exercises  in  Physical 
( Geography .”**  Of  Supan’s  standard  textbook  of  physical  geography  a 
sixth  edition  appeared  in  1916.“  Supan’s  importance  in  the  development 
of  modern  geography  in  Germany  is  dwelt  upon  in  two  appreciations  that 
apjieared  at  the  time  of  his  death  in  1920.*^  Attention  may  also  be  called 
to  a  book  on  the  relation  between  geological  structure  and  surface  features 
by  Professor  Karl  Sapper,  of  the  University  of  Wurzburg,  known  for  his 
work  in  Central  America.**  Of  manuals  of  general  geography  new  editions 
have  appeared  of  part  of  the  standard  “Lehrbuch  der  Geographie”**  by 
Professor  Hermann  Wagner,  dean  of  German  geographers  and  still  active 
at  the  age  of  82,*^  and  of  the  concise  and  well-balanced  textbook**  by  Pro¬ 
fessor  W.  Ule  of  Rostock.  An  entirely  new  work  is  the  manual  of  general 
geography  by  Professor  A.  Philipp)son,  one  of  the  leading  geographers  of 
(iermany,  of  w'hich  the  first  part,  dealing  with  mathematical  geography 
and  climatology,  has  just  appeared.**  A  valuable  feature  is  a  new  classifica¬ 
tion  of  climatic  types  and  climatic  provinces,  in  text  and  maps.  In  the 
field  of  oceanography  there  should  be  mentioned  a  valuable  p>aper  on  an 
hitherto  little  known  region  from  this  p)oint  of  view,  the  Persian  Gulf.’® 
The  author.  Dr.  Gerhard  Schott  of  the  Deutsche  Seewarte  in  Hamburg, 
quickly  followed  it  with  a  complete  geographical  discussion  of  the  area,” 
similar  in  treatment  to  his  admirable  “Geographie  des  Atlantischen  Ozeans.” 
In  climatology  Professor  L.  Mecking  of  the  University  of  Munster  estab¬ 
lishes  a  North  Atlantic  “see-saw”  {nordatlantische  Wdrmeschaukel)  from  a 
study  of  the  opposite  effect  on  both  sides  of  the  North  Atlantic  of  sun  spot 
frequency  (sun  spot  maximum,  lowering  of  mean  annual  temperature  on 
.\merican  side,  raising  on  European,  and  vice  versa).”  With  Koppien’s 


■  W.  M.  DavUand  Gustav  Braun:  GrundiUge  dcr  Physiographic,  a  vols.:  Vol.  i,  Grundlagen  und  Methodik, 
Lcipiig.  1917;  Vol.  2,  Morphologic,  Lcipsig,  1915. 

■  W.  M.  Davis  and  Karl  Ocstreich:  Praktischc  Cbungen  in  physischcr  Geographic,  Lcipiig,  1918. 

*  Gnindiiige  der  physischen  Erdkunde,  Leipzig,  1916. 

**  Hrmuinn  Wagner:  Alexander  Supan,  Prtermonns  Mitt.,  Vol.  66,  1920,  pp.  139-146;  Bruno  Dietrich; 
Alexander  Supan,  Gtop.  Zritsekr.,  Vol.  27,  1921,  pp.  193-198. 

*  Geologischer  Bau  und  Landschaftsbild  (in  series:  Die  Wisaenschaft,  Vol.  61),  Brunswick,  1917  (reviewed 
inCfogr.  Rn.,  Vol.  11,  1921,  pp.  31S-317). 

"  Lehrbuch  der  Geographie.  Vol.  l:  Allgemeine  Erdkunde.  Part  1:  Einleitung,  Mathematische  (xeographie, 
loth  edition,  Hanover,  1920.  Part  2  is  in  press.  The  9th  edition  of  the  wboie  of  Vol.  1  appeared  in  1912. 

**  See  address  on  his  80th  birthday  on  retirement  from  chair  of  geography  at  University  of  Gdttingen  and 
bibliography  (273  titles),  Petermanns  Mitt.,  \'ol.  66,  1920,  pp.  lis-122. 

"Grundriss  der  allgemeinen  Erdkunde,  2nd  edition.  Leipzig,  191S. 

**  A.  Philippson:  GrundzOge  der  aligemeinen  Geographie.  Vol.  (,  Einleitung;  Mathematische  Geographie; 
Atmosphirenkunde,  270  pp..  Leipzig,  1921. 

**  Oseanographie  und  Klimatologie  des  Persischen  Golfes  und  des  Golfes  von  Oman.  46  pp.,  Beilage  zu 
Am*,  dtr  HyJrotr.  und  Marti.  Meteorol.,  1918. 

”  Geographic  des  Persischen  Golfes  und  seiner  Randgebiete,  Mitt.  Gtop.  GtstU.  Hamburt,  Vol.  31,  19*8. 
pp.  l-iio.  with  tsro  maps,  one  in  1  :  4.000.000. 

"  Nordamerika.  Nordeuropa,  und  der  Golfstrom  in  der  elfikhrigen  Klimaperiode.  Ann.dtr  Hydrop.und 
Marti.  Mtitoroi.,  Vol.  46.  1918,  pp.  1-9,  with  temperature  and  sun-spot  frequency  curves  on  PI.  1. 
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new  climatic  provinces^*  readers  of  the  Revinv  are  already  familiar;  their  ll 
areas  have  recently  l>een  measured. Koppen  has  also  recently  delimited  || 
the  wind  regions  of  the  world,  particularly  over  the  ocean.”  Noteworthy  || 
in  *>lant  geography  are  a  general  discussion  of  the  tundra  by  Dr.  A.  Jacobi'*  || 
and  a  map  by  Dr.  E.  Ihne,  the  well-known  phenologist,  showing  the  date  i| 
of  the  beginning  of  spring  in  the  British  Isles”  based  on  the  regular  pheno-  || 
logical  oliserv’ations  in  the  Quarterly  Jourtuil  of  the  Royal  Meteorological  |i 
Society.  It  is  an  extension  of  his  earlier  map  of  Central  Europ)e.^*  In  the  iS 
field  of  human  geography  the  most  important  recent  publication  is  Supan’s  I 
manual  of  political  geography,^*  which  discusses  the  principles  of  this  I 
important  branch.  A  related  work  is  the  book*®  by  Professor  Karl  Dove  of  f 
the  University  of  Freiburg,  which  deals  more  with  the  world-regional  asptvt  | 
of  the  subject,  however.  An  example  of  the  studies  in  the  history^  of  settle-  } 
ment  in  which  Professor  O.  Schliiter  of  Halle  specializes  is  his  paf)er  on  I; 
natural  conditions  in  blast  Prussia  before  ,the  incursion  of  the  Teutonic  | 
Order.**  He  also  discusses  the  method  of  p>opulation  density  maps**  as  an 
introduction  to  a  map  of  the  Rhineland  by  one  of  his  pupils.  The  fourth  |i 
in  a  series  of  population  density  maps  covering  India,**  important  because  |1 
relating  to  the  one  of  the  two  .Asiatic  foci  for  which  census  statistics  exist,  pi 
has  been  published.  They  are  products  of  the  geographical  seminar  in 
Gottingen.  A  discussion  of  man’s  distribution  over  the  earth**  by  Professor  ? 
Norbert  Krebs  of  the  University  of  Freiburg,  known  for  his  excellent  j 
regional  geography  of  the  Austrian  Alps,  constitutes  a  complete  but  concise  | 
manual  of  human  geography.  Professor  Dove  has  also  written  concise 
but  original  manuals  of  economic  and  commercial  geography.**  In  the  field  j 
of  agricultural  geogpraphy  three  atlases**  have  appeared,  two  by  Dr.  T.  H. 


**  KlaniAkation  d«r  Uimatc  nach  Trinperatur,  Niedertchlag,  und  Jahreaverlauf,  Pttermanns  Mitt.,  V’ol. 
64.  191S,  pp.  193-303  and  343-348,  with  map.  globular  acalc.  i  ;  60.000.000  (tec  R.  DeC.  Ward:  A  New  Classi- 
ftcation  ot  Climate*.  Ceoir.  Rn.,  V’ol.  8,  1919.  PP-  188-191,  with  map). 

r*  H.  Wagner;  Die  Flgchenauadehnung  der  KAppenacben  Klimagrbiete  der  Erde  (1918),  Petertnanns  Mill., 
Vot.  67,  1931,  pp.  316-317. 

*  Die  Windgebiete  der  Weltmeere.  A  a*,  dtr  Hydrogr.  und  Maril.  Mrteorol.,  Vol.  49.  1931.  pp.  357-359. 
with  map  in  Mercator'*  proiection.  equatorial  *calr,  1  :  100,000,000. 

Die  Tundra.  C«ofr.  Zeitsckr.,  Vol.  3$,  1919.  PP-  345-363. 

Phinologische  Karte  de*  Frtlhlingieinzug*  auf  den  Britiachen  Insein,  PeUrmanns  Mill.,  Vol.  63.  1916. 
pp.  81-85.  with  map  in  1  :  5,000.000. 

PI.  9,  Ptlrrmanns  Mill.,  Vol.  51,  1905.  (cale  1  :  3.400,000. 

>*  Leitfaden  der  allgemeinen  politiachen  Geographie.  140  pp.,  I^eipiig,  1918. 

••  Allgemeine  politiache  Geographie,  95  PP-  (in  aerie*;  Sammlung  Gdachen,  No.  800),  Leipaig,  1930 
•■Wald,  Sumpl,  und  Siedelungaland  in  Altpteuaaen  vor  der  Ordenaieit,  Ceogr.  Aaseiger,  Vol.  31.  1930, 
pp.  345-349,  arith  map  in  i  :  500,000. 

*>  Grundattaliche  Bemerkungen  (Iber  Volkadichtekarten,  Pturmanns  MiU.,  Vol.  66,  1930,  pp.  138-139 
(map  of  Rhineland  on  PI.  34,  teat  pp.  159-161). 

Pelermanns  Mill.,  a*  follow*;  Northweat  Province*.  1  :  3,000,000,  1900,  PI.  18;  Upper  Gangetic  Plain, 
1  :  3,5003)00.  1911.  PI.  33;  Bomba)'  Province.  1  :  3.500.000,  1916.  PI.  33:  Southern  India,  1  :  3,500.000,  19(7. 
PI.  3*. 

M  Die  Verbrritung  de*  Menachen  auf  der  ErdoberflUche  (in  aeries;  Natur  und  <3eiste*welt.  No.  633),  Leipzig. 
1931. 

••Allgemeine  Wirtachaftsgeographie;  Allgemeine  Verkehrsgeographie  (in  series:  Sammlung  Gdachen,  Nos. 
835  and  834).  Leipsig.  1931. 

••  F.  Lange:  l^ndsk-irtschaftlich-Statistiacher  Atlas,  105  map*,  Berlin,  1917;  T.  H.  Engelbrecht:  Die  Feld- 
fiDchte  Indiens  in  ihrrr  geographwrhrn  \>rhrritung.  text  and  atla*.  .ibkandl.  Hamhurt.  KolonMinsl.,  Vol.  19. 
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Engelbrecht,  known  for  his  study  of  the  get^graphical  distribution  of  the 
price  of  cereals  in  North  America  and  India. 


Papers  Relating  to  the  Development  ok  GeociRaphy  in  Germany 

Several  publications  relating  to  the  development  and  status  of  geography 
in  Germany  are  of  interest.  In  a  series  of  lectures  in  Berlin  on  the  position 
of  certain  subjects  in  education  geography  was  included.  The  lectures  on 
gi-ography,  ten  in  number,  by  different  specialists,  have  been  published.*^ 
They  include  such  topics  as  the  unity  of  geography,  by  Hettner;  geomor¬ 
phology',  by  Philipp>son;  plant  and  animal  geography,  by  Professor  R. 
Gradmann  of  the  University  of  Erlangen,  and  the  importance  of  maps,  by 
Professor  Norbert  Krebs.  Three  papers  deal  with  Richthofen,  Theobald 
Fischer,  and  Kirchhoff  as  university  teachers,**  two  with  the  courses  given 
at  Gottingen  and  Bonn,**  while  three  memorial  volumes*®  give  an  insight 
into  the  work  of  the  pupils  of  Professors  Penck,  Hettner,  and  Ekiuard  Hahn. 
The  editor’s  retrospect  over  twenty-five  years  of  the  Geographische  Zeit- 
schrift,*^  which  has  had  a  marked  influence  on  the  development  of  geographic 
thought  in  Germany,  may  also  be  mentioned  here.  The  standard  German 
bibliography,  the  Geographisches  Jahrbuch,  has  resumed  publication,  a 
volume  having  appeared  which  covers  the  war  period.** 


War  Pi  BLic.\Tioxs 

Only  to  certain  outstanding  war  publications  can  reference  here  be  made. 
At  the  beginning  of  the  war  a  series  of  articles  by  leading  geographers  was 
published  in  the  Geographische  Zeitschrijt;  these  were  afterwards  issuetl 
separately,  somewhat  revised.**  Professor  Philippson  discus.sed  the  Franco- 
Belgian  area.  Professor  Partsch  of  I^ipzig  the  eastern  front.  Professor  Krebs 
the  Balkan  front.  Professor  F.  Freeh  of  Breslau  the  Armenian  and  Meso¬ 
potamian  area.  Professor  Mecking  the  Channel,  the  North  Sea,  and  the 


1914:  idem:  Landwirtichaftlicher  AtUt  dr*  RuMUchen  Rrichr*  in  Europa  und  .\sicn,  30  map*.  Berlin.  1916. 

*’  Die  Geographic  ala  Wiaaenachaft  und  Lehifach:  Zehn  geographiache  Abende  im  Zentralinatitul  filr 
Erziehung  und  Unterricht,  Berlin,  1919. 

*'A  Philippaon:  Ferdinand  von  Richtofen  ala  akademiacher  Lehrer,  Gtotr.  Ztilschr.,  Vol.  a6,  1920,  pp. 
2S7-a7a;  Alfred  RUhl;  Theobald  Fiacher  ala  akademiacher  Lehr^,  ibid.,  \'ol.  27. 1921.  pp.  29-33;  Hana  Steffen: 
Erinnerungen  an  Alfred  Kirchhoff  ala  Methodiker  der  Geographic  und  ala  Univeraitktalehrer,  ibid.,  Vol.  25, 
«9I9.  pp.  2*9-302. 

**  Hermann  W'agner:  Der  geographiache  UniveraitiUaunterricht  in  Gdttingen,  ibid.,  Vol.  23.  I9i9.  PP.  1-20 
and  97~io6;  A  Philippaon:  Die  Gcogiaphie  an  der  Universitiit  Bonn,  Dit  NalurwisstnschafUn,  Vol.  7,  >9i9. 

pp.  561-571. 

"  Featband  Albrecht  Penck,  Stuttgart,  1918  (revieared  in  Ceogr.  Rn.,  Vol.  10,  1920,  pp.  249-261);  Zardlf 
Underkundliche  Studien  von  ScbQlem  Alfred  Hettnera  ihrem  Lehrer  zum  60.  Geburtatag,  Breslau.  1921; 
Featachrlft  Eduard  Hahn  zum  60.  Geburtatag,  Stuttgart.  1917. 

*  Alfred  Hettner;  Fdnfundzwanzig  Jahre  ‘Geographiache  Zeitachrift,*  Gtotr.  Zritsekr.,  Vol.  26,  1920,  pp. 
l-«. 

“Vol.  38  for  1915-18.  Gotha,  1918-20. 

■A.  Hettner,  edit.:  Die  Kriegaachaupllitze,  Leipzig,  i9iS->8. 


THE  GEOGR.\PHICAL  REVIEW 


446 


Baltic.  During  the  German  occupation  of  Poland  a  Geographical  Commis¬ 
sion  was  appointed  under  the  direction  of  Professor  \I.  Friederichsen 
of  the  University  of  K6nigsl)erg,  later  of  Dr.  E.  Wunderlich,  at  present 
at  the  School  of  Technolog>’  in  Stuttgart  on  leave  of  absence  from  the 
University  of  Berlin.  After  preliminaiy-  publications,  which  included  a 
discussion  of  each  aspect  of  Russian  Poland’s  geography,  culminating  in 
its  division  into  natural  regions,*^  a  handbook  was  issued  which  constitutes 
a  scientific  regional  geography  of  the  area.**  This  was  followed  by  a  series 
of  separate  monographs,  a  number  of  which,  on  the  vegetation  of  Russian 
Poland,  on  the  cities  of  Poland  and  Lithuania,  on  the  geographical  source 
material  on  Poland,  etc.,  were  published**  and  others  projected.  Of  none 
of  the  other  areas  occupied  by  the  Germans  was  so  systematic  an  investiga¬ 
tion  undertaken,  partly  because  of  the  march  of  events,  although  Geograph¬ 
ical  Commissions  w  ere  appointed  in  Rumania  and  Macedonia.  Nevertheless 
good  geographical  work  was  carried  out,  as  by  Dr.  W.  Behmiann  of  Berlin 
in  Rumania*^  and  Dr.  Walther  Penck,  who  for  a  time  was  professor  of 
geography  at  the  University  of  Constantinople,  in  the  Bosporus  region 
and  Asia  Minor.**  Professor  Friederichsen  had  preceded  his  Polish  work 
by  an  excellent  little  book  on  the  marginal  regions  of  Russia.**  The  cam¬ 
paigns  in  German  Southwest  Africa’®®  and  German  East  Africa’®’  have 
been  discussed  from  the  geographical  standpoint.  Sev'eral  articles  deal 
with  war  mapping  and  its  geographical  bearing.'®*  .\n  impxjrtant  work 
w  hich  had  been  prepared  by  the  German  War  Office  Iwfore  the  w  ar,  but 
which  was  only  released  to  the  public  after  the  conflict,  is  a  contoured 
topographic  map  on  the  scale  of  i  :  100,000  in  326  sheets  of  Russian  Poland 
and  the  Baltic  Provinces.’®*  It  was  based  on  a  Russian  map  not  made  public 
in  1  :  42,000  and  i  :  84,000,  reductions  of  the  original  plane  table  sheets  in 

**  E.  Wunderlich.  K.  Siche,  F.  Pax.  Ferdinand  Pax.  Arved  Schultx.  H.  Praesent:  Die  natilrliche  Gliederung 
Polens.  Zeitichr.  OestU.  /(ir  ErdhutuU  sm  Btlin,  1917,  pp.  269-310  and  446-456. 

*  E.  W’underlich.  edit.;  Handbuch  von  Poirn  (KongreM-Polen):  Beitr&ge  xu  einer  allgemeinen  Landrtkunile. 
2nd  edit.,  Berlin,  1918  (reviewed  in  Gtotr.  Ret..  V<4.  9,  1920,  pp.  215-216). 

*  VerdSentlichungen  der  Landeskundlichen  iCommimion  beim  Kaiaerlich  Deutxchen  Generalcouvernement 
Wanchau:  Beitrtge  xur  Polniachen  Laindeskunde:  Reibe  A  (Fachwissenschaftliche  Monographieen  als  Ergknz- 
ungen  xum  Handbuch),  No.  i;  Reihe  B  (FUr  weitere  Kreiie  bestimmte  Einxelschriften),  Noa.  1-6,  Berlin, 
1917-1B. 

Die  Landachaften  Rurnkniens,  Zeitsckr.  Gesell.  /Ar  Erdknnde  tu  Berlin.  1919,  pp.  29-45,  with  physiographic 

map. 

**  E.  g.  GrundxUge  der  Gcoiogie  des  Bosporus.  Verifentl.  Insl.  fir  Mtereskunde  Unit.  Berlin:  N.F.,Geotr.- 
nunrwits.  Reihe  No.  4.  Berlin,  1919;  Bau  und  OberiUchenfonnen  der  Dardanellenlandschaft.  Zeitsckr.  Gesell. 
fir  Erdknnde  ta  Berlin.  1917,  Pp.  30-40;  Zur  Landeskunde  von  Thrazien.  ibid.,  1919,  pp.  358-370. 

**  Die  Oenzmarken  des  Europdiachen  Ruaslands;  Ihre  geographiache  Eigenart  und  ihre  Bedeutung  fiir 
den  Weltkrieg,  Hamburg.  1915  (reviewed  in  Geop.  Rer.,  Vol.  t,  1916.  pp.  473-474). 

■**Fritx  Jaeger:  Deutach  SUdwest-Afrika  ala  Kriegaschauplatz,  Geop.  Zeitsckr.,  Vol.  26,  1920,  pp.  201-206. 

E.  Krenkel:  Der  oatafrikaniache  Kriegaachauplats,  *6^.,  pp.  105-1 17,  arith  map;  Gov.  Schnee:  Deutach- 
Oatafrika  arghrend  des  W’eltkrieges,  Zeitsckr.  Gesell.  fir  Erdknnde  za  Berlin,  1919.  pp.  1-17. 

>*■  Max  Eckert;  Die  Kartographie  im  Kriege.  Geop.  Zeitsckr.,  Vol.  26,  1920.  pp.  273-286,  316-324,  Vol.  27. 
1921,  pp.  18-28;  idem:  Luftbiklaufnahroe  und  Kartenheratellung,  ibid.,  Vol.  27,  1921,  pp.  241-260;  E.  Fels: 
Daa  Rriegavenneasungaaresen  in  Dienate  der  Geographie.  Petermonns  Mitt.,  Vol.  65,  1919.  pp.  81-89;  R.  Earald: 
Die  Flugieugphotograi>hie  im  Dienste  der  (Geographie,  ibid..  Vol.  66,  1920.  pp.  1-6. 

1**  Karte  dea  areaUicben  Ruaslands,  i  :  100.000,  326  sheets.  Beiu’beitet  von  der  Kartographischen  Abteilung 
der  Landesaufnahine.  Index  map  in  1  :  2,750.000,  in  catalogue  entitled  ‘Karten  und  wissenachaftliche  V'erOBenc- 
lichungen  der  Landesaufnahine.*  Berlin.  1920.  Sections  from  this  map  arill  be  found  in  ‘Handbuch  von  Polen.* 
2nd  edit.,  Pla.  i,  2,  4,  5,  7, 
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I  :2i,ooo,‘®*  and  formed  a  direct  continuation,  on  the  same  scale,  of  the 
topographic  map  of  Germany.  It  is  understood  that  both  armies,  the 
Russian  and  the  German,  fought  by  it,  the  former  by  the  original,  the  latter 
by  the  recompilation. 


Work  in  Regional  Geography 

In  the  field  of  regional  geography  several  systematic  works  may  be 
mentioned.  With  different  emphasis  Professors  W.  Ule  and  Gustav  Braun 
have  treated  the  geography  of  Germany.**  In  a  shorter  work  on  a  related 
topic'*  Professor  Braun  has  outlined  the  methods  followed  in  the  larger 
book.  In  the  model  series  of  regional  geographies  edite<I  by  Professor 
Penck,  which  began  with  Professor  Krebs’s  excellent  book  on  the  Austrian 
.\lps,'®''  a  second  volume  has  appeared,  by  Professor  Machatschek  of  Prague, 
on  Russian  Turkestan  (see  footnote  382).  Volumes  are  contemplated,  it 
is  understood,  on  the  East  Indies  by  Professor  W.  Volz  of  Breslau,  on  the 
Aegean  region  by  Professor  Philipp>son,  and  on  the  Low  Countries  by 
Professor  Oestreich  of  Utrecht.  Professor  Hettner,  always  a  strong  advocate 
of  regional  geography  as  the  main  aim  of  geographical  investigation — a 
conviction  shared  by  the  majority  of  leading  geographers  of  Germany — 
w  ill  soon  publish  the  section  on  Asia  in  his  standard  “Grundziige  der  Lander- 
kunde.”  At  the  same  time  abridged  editions  of  this  and  the  previously 
published  section  on  Europe  will  appear.  His  geography  of  Russia,  originally 
published  in  1905,  has  appeared  much  enlarged  in  a  third  edition.*®*  Early 
in  the  w’ar  Professor  Philipf)son  published  a  brief  geography  of  Turkey*** 
which  has  been  characterized  as  exemplary.  He  has  recently  published  a 
series  of  maps  in  i  :  900,000,  with  notes,  summarizing  the  results  of  his 
comprehensive  studies  in  western  Asia  Minor.  They  show  relief,  physiog¬ 
raphy,  vegetation,  and  ethnography.**®  In  this  connection  mention  should 
be  made  of  a  map  of  Asiatic  Turkey,  with  substantiating  text,  showing  the 
status  of  topographical  knowledge  of  that  area  in  1914.***  It  shows  in  greater 
detail,  both  as  to  quality  of  survey  and  scale,  what  was  represented  on  an 


Handbuch  von  Polen.  and  edit.,  pp.  34-a5. 

'*‘W.  Ule:  Dm  Deutsche  Reich:  Eine  geoKraphiache  Landeskunde,  Leipzig.  191s;  G.  Braun:  Deutichland, 
dargeatellt  auf  Grund  eigener  Beobachtung,  dcr  Karten.  und  der  Litetatur,  i  voi.  text,  i  vot.  maps  and  diagra, 
Berlin,  1916  (reviewed  in  Ceogr.  Rtt.,  Vol.  10,  1930,  pp.  $1-53). 

Mitteleuropa  und  seine  Grenzmarken;  Ein  HUfsbuch  filr  geographische  Studien  und  Ezkursionen  (in 
reries:  Wissenschaft  und  Bildung,  No.  141).  Leipzig,  1917. 

isi  LAnderkunde  der  Osterreichischen  Alpen,  Stuttgart,  19(3  (reviewed  in  Geofr.  Ret.,  Vol.  .3.  1916.  pp. 

317-319). 

Russiand:  Eine  geographische  Betrachtung  von  Volk,  Staat,  und  Kultur:  Dritte  erweiterte  .Auflage 
det  Werkes  *Dm  europAische  Russiand,*  Leipzig,  1916. 

"*  Dm  tOrkische  Reich:  Eine  geographische  Oberaicht  (in  series:  Deutsche  Orient  BUcherei,  No.  l3),W’eimar, 
1915. 

'■*  In  PtUrmanns  Mitt.,  as  follows:  relief  in  altitude  tints.  Vol.  67,  1931.  PI.  9  (text  p.  133);  physiography, 
Vol.  66.  19*0,  PI.  31  (text,  pp.  197-303);  vegetation,  Vol.  6s,  1919.  PI.  i8  (text,  pp.  168-173.  304-307);  ethnog¬ 
raphy,  ibid.,  PI.  3  (text  pp.  17-19). 

H.  Fischer:  Geschichte  der  Kartographie  von  V’orderMien,  PtUrmanns  Milt.,  Vol.  66,  19*0,  pp.  83-89. 
164-166,  303-30S,  319-335,  with  map  in  i  :  3,700.000. 
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earlier  map  by  Dr.  Hogarth.”*  A  considerable  portion  of  the  area  correctly 
marked  on  the  present  map  as  unexplored  or  leased  on  reconnaissance  maps 
only,  especially  in  Armenia  and  Kurdistan,  has  since  been  covered  by  the 
valuable  contoured  topographic  map  in  i  :  200,000,  based  on  original 
surveys,  which  was  published  by  the  Turkish  General  Staff  during  the  war. 
Germany’s  interest  in  the  geography  of  her  Near  Eastern  ally  is  further 
l)etokened  by  a  lx)ok  by  E.  Banse,”*  with  which  readers  of  the  Review  are 
familiar  from  its  division  of  the  area  into  natural  regions,  and  by  one  by 
Professor  Kurt  Hassert  of  the  Polytechnic  Institute  of  Dresden,  which 
emphasizes  the  economic  geography.*”  Among  a  younger  group  of  ger)g- 
raphers  who  have  specialized  in  certain  regions  from  {personal  observ'ation 
may  be  mentioned  Professor  F.  Thorbecke  of  the  University  of  Cologne, 
the  publication  of  the  results  of  whose  travels  in  Cameroons  have  recently 
been  completed;'**  Dr.  Leo  Wail^el,  also  of  Cologne,  who  has  caught  the 
spirit  of  the  South  African  veld;*'*  Dr.  Arved  Schultz,  who  knows  the 
Pamir  and  Turkestan;***  and  Dr.  Richard  Pohle,  who  deals  with  Eastern 
Europe  and  Siberia.***  The  late  Professor  Emil  Deckert  of  the  University 
of  Frankfort  contributed  two  studies  during  the  war  in  his  special  field, 
the  economic  geography  of  the  Anglo-Saxon  world.***  Professor  Hassert 
has  also  recently  written  an  economic  geography  of  the  United  States,**® 
in  the  preparation  of  which  he  had  the  assistance  of  Dr.  Martha  Krug 
Genthe,  the  German  geographer  who  lived  for  a  time  in  the  United  States. 
Of  the  geography  of  South  America  by  Professor  W.*Sievers  of  the  Uni¬ 
versity  of  Giessen,  the  leading  German  authority  on  that  subject,  who  diet! 
in  June  1921,***  a  third  edition  appeared  in  191 1..***  A  new  (tenth)  edition 
of  Stieler’s  atlas  is  in  preparation***  which  involves  a  thorough  revision; 

***  D.  G.  Hogarth:  Problems  in  Exploration:  I,  Western  Asia,  Grogr.  Journ.,  V'ol.  J2,  1908.  pp.  549-570, 
with  map  in  i  :  10,000,000. 

o*  Die  Tiirkei:  Eine  modeme  Geographie.  with  map  in  i  :  5,000,000,  Brunswick.  1919  (see  E.  C.  Semple: 
The  Regional  Geography  of  Turkey:  A  Review  of  Banse's  W'ork,  Gsofr.  Rtv.,  Vol.  11,  1921,  pp.  338-350,  with 
nwp.  I  :  7.000,000). 

Das  TUrkische  Reich,  politiach,  geographisch,  und  wirtachafUich,  Tubingen,  1918. 

Im  Hochland  von  Mittel-Kamerun,  in  3  parts,  AbhmnJl.  Hamburi.  KoUmuUinst.,  Vols.  31,  36,  41,  Ham 
burg,  1914.  1916.  1919.  See  also  his  Das  tropische  West-  und  Mittel-Afrika,  Geogr.  Zeitsckr.,  Vol.  21.  1915 
PP-  372-304  and  443-453- 

n*  Der  Mensch  im  sUdairikaniachen  Veld,  Gtogr.  Ztitzihr.,  Vol.  26,  1920,  pp.  36-50  and  79-89;  see  also  his 
book  Urwald,  Veld,  Wttste,  306  pp.,  Breslau,  1921. 

nt  E.g.  Landeskundliche  Forschungen  in  Pamir,  AbhgnJl.  Hamburg.  Kolouiaiinst.,  Vol.  33,  1916;  Die 
natUrlichen  Landschsdten  von  Ruasisch  Turkestan,  Abhandi.  aus  dtm  Gtbitt  der  Auslandskundt,  Hamburg. 
Vun.  (continuation  of  pteoeding  series),  Vol.  3,  1920  (reviewed  in  Geogr.  Ret.,  Vol.  12,  1922,  pp.  151-153). 

n*  R.  Pohle  aird  H.  Heyde:  Vdlkerkarte  von  Osteuropa.  1  :  6,000,000,  Berlin,  I1919I;  R-  Pohle:  BeitrUge 
sur  Kenntnia  der  westsibirischen  Tiefebene,  Zeitsckr.  GeteU.  fiir  Erdkunde  sa  Berlin,  1918,  p.  i  ff.,  1919,  PP- 
395-442;  idem:  Sibirien  als  Wlitschaftaraum.  66  pp.,  Bonn.  1921  (reviewed  in  Geogr.  Ret.,  Voi.  12,  1922,  pp. 

149-151). 

Die  LAnder  Nordamerikas  in  ihrer  wirtschaftageographischen  AusrUstung,  Vienna,  1916;  Das  britische 
Weltreich:  Ein  politiach-  und  wirtschaftsgeogTaphiaches  Charakterbild.  V'ienna,  1916. 

■2*  Die  Vereinigten  Staaten  von  Amerika  als  politiache  und  wirtschaftliche  Weltmacht  geographisch  be- 
trachtet,  315  pp.,  Tubingen.  1922. 

■■  See  biographical  notice  in  Petermauns  Uitt.,  Vol.  67.  1921.  p-  163. 

ntSUd-  und  Mittelamerika  (in  series:  Allgemeine  LAnderkunde  edit,  by  W.  Sievers),  3rd  edit.,  Leipsig. 
1914  (reviewed  in  Geogr.  Ret.,  Vol.  6.  I9>8.  p.  459). 

»  H.  Haack:  Die  Hundertiahr-Ausgabe  von  Stielers  Handatlas.  Petermauns  Uitt.,  Vol.  67.  1921,  pp.  10-22. 
with  sample  nuip  on  PI.  3. 
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for  instance,  the  sheets  for  the  United  States  are  l)eing  redrawn  from 
reductions  of  the  topographic  sheets  of  the  U.  S.  Geological  Survey  where 
available.  A  new  (seventh)  edition  has  also  app)eared  of  Andree’s  Handatlas; 
likewise  Danish-Norwegian  and  Swedish  editions. 

Post-War  Arrangements 

.\fter  a  lapse  of  seven  instead  of  the  customary  two  years  the  twentieth 
Meeting  of  German  Geographers  was  held  in  Leipzig  in  May,  1921,*”  The 
majority  of  the  topics  discussed  in  the  papers  presented  have  already,  in 
mentioning  the  work  of  various  geographers,  been  indirectly  touched  upon. 
Reference  to  several  arrangements  resulting  from  post-war  conditions 
may,  however,  be  of  interest.  For  greater  economy  of  effort  and  better 
co-operation  a  union  of  all  the  German  and  .Austrian  geographical  societies 
has  been  created.  Similarly,  resolutions  were  f)assed  to  establish  a  central 
clearing  house  for  foreign  jjeriodicals,  from  which  each  institution  not  receiv¬ 
ing  certain  series  and  unable  to  subscribe  for  them  may  borrow  the  desired 
publications.  As  to  German  production,  at  least  doctor’s  dissertations  are 
curtailed  for  the  present,  as  the  universities  have,  because  of  the  high  cost, 
waived  the  requirement  that  they  be  printed.  Another  resolution  passevi 
calls  on  German  map  publishers  to  show  the  territories  lost  by  Germany, 
including  her  former  colonies,  on  all  maps  of  the  relevant  areas,  including 
school  maps.  In  connection  with  the  meeting  there  w’as  an  exhibition  at 
the  Deutsche  Biicherei,  a  new  library  building  which  was  built  in  1913-16 
to  accommodate  all  publications  in  German  from  1913  on.  Two  special 
publications  deal  with  the  map  collection  of  the  library  and  with  the  map 
exhibits  prepared  for  the  meeting.*** 


Italy 

Of  two  of  the  four  countries  of  Europe  which  lead  in  geography  we  now 
have  excellent  modern  accounts  of  the  development  of  the  subject:  one, 
concise,  on  France,  by  Professor  de  Martonne,  to  which  reference  hcis  already 
been  made;'**  the  other,  somewhat  fuller,  on  Italy,  by  Professor  Roberto 
.\lmagi4  of  the  University  of  Rome.'**  Each  contains  an  invaluable  list  of 
the  most  important  contributions  to  geography  produced  in  that  country; 
the  works  thus  grouped  together  for  each  country  practically  constitute  the 
body  of  its  modern  geographic  thought.  Professor  Almagi^’s  book  makes 
it  unnecessary  here  even  to  outline  Italy’s  development,  so  illuminating 

For  an  account  tee  P.  Langhant  and  H.  Degner:  Die  ao.  Tagung  des  Deutschen  Geographentages  zu 
Leipzig  in  der  Pfingitwoche,  ipai,  PeUrmanns  MM..  Vol.  67.  ipzi,  pp.  117-122  and  150-IS2. 

**  Hana  Praeaent,  edit:  Beitrftge  zur  deutacben  Kaitographie.  im  Auftrage  der  Deutacben  BUcberri  berauz- 
irgeben.  160  pp.,  Leipzig,  ipzt;  Geographiacbe  Auaatellung  dea  Deutacben  Bucbgewerbevrreina.  mit  Beitiigen 
zur  Entwicklung  dea  Hand-  und  Schulatlaa,  dea  Reisehandbucbea,  und  dea  geoiraphiachen  Schulbuchea.  57  PP-. 
Leipaig.  ipat. 

*■  Under  ‘France.*  footnote  35. 

La  geografia  (aeriea:  Profili  Bibliografici  de  ITtalia  Che  Scrive).  lop  pp..  Iztituto  per  la  Propaganda  della 
Cultura  Italiana,  Rome.  1919. 
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and  so  encouraging  for  other  countries  that  are  striving  to  reach  a  higher 
status  in  our  subject.  Suffice  it  here  to  say  that,  as  in  France,  this  develop¬ 
ment  centers  mainly  about  one  man,  Giuseppe  Dalla  Vedova.‘**  Like  his 
French  contemporary',  V’idal  de  la  Blache,  he  had  the  satisfaction  of  seeing 
his  work  carried  on  in  the  hands  of  his  pupils — and  these  include  the 
majority  of  the  men  who  are  advancing  the  subject  in  Italy  today.  He  died 
in  1919  at  the  age  of  85.***  Another  who  helped  usher  in  the  new  movement 
was  Giovanni  Marinelli  (1846-1900),**°  known  for  his  comprehensive 
compendium  of  general  and  regional  geography  (“La  Terra,”  8  vols.,  Milan, 
1883-1901).  The  second  volume  of  his  collected  praprers,  ***  on  the  geography 
of  Italy  and  p)edagogical  questions,  has  recently  appeared. 

Geography  is  represented  at  twelve  of  Italy’s  universities.  This  prac¬ 
tically  constitutes  the  maximum  number  p>ossible,  as,  in  its  modern  asprect 
as  a  unit  subject,  it  comes  under  the  jurisdiction  of  the  Faculty  of  Letters 
and,  of  the  twenty-one  Italian  universities  (including  the  four  “free”  uni¬ 
versities),  nine  have  no  Faculty  of  Letters.  One  of  the  twelve  (Parma) 
has  no  geography  in  the  Faculty  of  Letters;  the  subject  is  there  only  repre¬ 
sented  as  physical  geography  in  the  Faculty  of  Science.  Except  for  this 
vacancy,  geography  enjoys  maximum  representation  at  the  universities. 
In  addition  it  is  taught  at  several  other  higher  institutions.  This  condition 
is  indicative  of  the  high  state  of  development  of  geog^raphy  in  Italy. 


Geography  in  Rome 

At  the  University  of  Rome  Professor  .\lmagi4  occupies  the  chair  of 
geography.’**  He  is  a  pupil  of  Dalla  Vedova  and  has  been  productive  in 
many  branches  of  geography,  but  more  particularly  on  the  historical  and 
human  sides.  He  has  written  on  the  theory  of  tides  in  antiquity  and  the 
Middle  .^ges  and  dealt  with  the  history  of  Italian  cartography.***  Among 

***  A  (election  from  his  works,  with  a  complete  list  of  his  writings  to  1912  is  given  in:  Giuseppe  Dalla  V'edova: 
Scritti  geograftci  (1863-1913)  scelti.  coordinati.  e  ripubblicati  a  cura  d'un  comitato  di  geografici,  Novara  and 
Rome,  1914-  His  last  work  should  also  be  consulted:  La  geogralia  nella  vita  e  nella  scuola  modema,  Nuom 
Antologit,  August.  1918.  Some  of  the  wrork  of  his  pupils  Is  illustrated  in  the  memorial  volume  on  the  fiftieth 
anniversary  of  his  career  as  a  teacher:  Scritti  di  geografia  e  di  storia  della  geografia  concementi  I’ltalia  pubblicati 
in  onore  di  Giuseppe  Dalla  Vedova.  Florence,  1908. 

For  biographies  see  Filippo  Porrna:  Giuseppe  Dalla  Vedova.  Gtographtn  KaUndar,  Vol.  $,  1907,  Gotha, 
pp.  t-a?:  idem:  L’Opera  di  Giuseppe  Dalla  Vedova,  in  the  memorial  volume  mentioned  in  the  preceding  foot¬ 
note,  pp.  ix-xxxi;  L.  F.  De  Magistris:  Giuseppe  Dalla  Vedova,  16  pp.,  CaUndario-AUanU  De  Atostini  for 
1914.  Novara,  1914;  Roberto  Almagil:  Giuseppe  Dalla  Vedova,  Boil.  Reaie  Soc.  Ceogr.  Hal.,  Vol.  57.  1920. 
pp.  31-SO. 

■2*  Cf.  the  biography  by  AttOio  Mori.  Rie.  Geogr.  DidaU.,  VoL  1,  1917,  No.  1.  in  the  series  published  by  that 
journal  on  the  leading  geographers  of  the  last  fifty  years. 

Scritti  minor!  di  Giovanni  Marinelli:  Vol.  l.  Metodo  e  storia  della  geografia.  Florence,  1908;  Vol.  2, 
Geografia  Italians  e  questione  didattiche.  Florence,  1921. 

On  the  geography  department  at  Rome  cf.  Roberto  Almagii:  II  gabinetto  di  geografia  della  R.  Universiti 
di  Roma,  13  pp.,  Citti  di  Castello,  1921.  On  his  appointment  to  the  chair  in  Rome  see  La  Geopa/ia  (Novara), 
Vol.  4,  1916,  pp.  146-147.  The  reports  of  the  nominating  committees  there  reproduced  (pp.  140-147)  from  the 
official  bulletin  of  the  Ministry  of  Public  Instruction  give  an  insight  into  the  wrork  of  several  of  the  leading 
geographers  at  the  universities. 

■*  La  dottrina  della  marra  nell'antichitA  classka  e  nel  Medio  Evo,  139  pp..  Hem.  ReaU  Accad.  Lirtei: 
Claste  Sci.  FU.,  Rome.  190$;  La  csutografia  dell*  Italia  nel  Cinquecento,  Rir.  Geop.  ltal.,\fA.  21,  1914.  PP- 
640-653;  Vol.  22,  1915,  pp.  1-26. 
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his  recent  publications  are  a  succinct  life  of  Columbus  treated  in  a  geo¬ 
graphical  manner, and  a  paper  on  the  content  of  human  geography.'** 
Lectures  on  meteorology’  are  given  at  the  university  by  Dr.  Filippo  Eredia 
of  the  Italian  Meteorological  Office,  who  has  recently  written  on  the  climate 
of  Tripoli  and  the  rainfall  of  Palestine.***  The  representative  of  geography 
at  the  Normal  School  in  Rome,  Professor  Assunto  Mori,  has  made  a  dis¬ 
tinctive  contribution  in  publishing  a  systematic  atlas  in  which  the  various 
elements  of  geography,  such  as  relief,  climate,  human  distribution,  economic 
conditions  are  represented  both  as  general  phenomena  and  in  their  applica¬ 
tion  to  different  regions.  The  volume  so  far  published***  covers  general 
geography  and  western  and  southern  Eurojje. 


Florence  as  a  Geographical  Center 

Florence  is  one  of  the  most  important  geographical  centers  in  Italy.  At 
the  Institute  of  Higher  Studies  geography  is  represented  by  Professor  Olinto 
Marinelli,  son  of  Giovanni  Marinelli,  and  known  for  his  numerous  and 
fruitful  investigations.  As  joint  editor,  with  Professor  Attilio  Mori  of  the 
University  of  Messina,  of  the  Revista  Geografica  Italiana,  he  has  exercised 
great  influence  on  the  development  of  modern  geography  in  Italy.  Of  his 
numerous  recent  publications  there  can  only  be  mentioned  two  physio¬ 
graphic  studies,***  several  jiapers  dealing  with  the  conception  of  the  natural 
region,***  a  paper  on  the  peoples  of  the  contact  zone  of  northern  Italy  from 
Nice  to  the  Quarnero,**®  an  economic  classification  of  cities,***  and  a  history 
of  the  development  of  isometric  lines,  such  as  isotherms,  etc.***  Associated 
with  Professor  Marinelli  are  Professors  Sebastian  Grind  and  Luigi  Gianni- 
trapani.  Professor  Grind,  author  of  an  anthropogeographic  study  of  Etna,*** 
is  the  editor  of  a  new  journal  devoted  to  the  teaching  of  geography,  Rivista 
di  Geografia  Didattica,  which  has  apjDeared  since  1917.  A  paper  of  his  on 
the  distribution  of  population  over  the  earth'**  may  be  noted.  Professor 


***  Crittoforo  Colombo  (in  leries:  ProfUi),  78  pp.,  Rome,  1918. 

■*  La  teosrafia  umana.  La  GeograM,  Vol.  4,  1916,  pp.  366-387. 

**  Climatologia  di  Tripoli  e  Bengasi.  Monogr.  »  Rapp.  Colon.  So.  4,  Rome,  1917;  Le  precipitazioni  acquee 
in  Palestina,  BoU.  Reale  Soc.  G*ogr.  luU.,  Vol.  57,  1920,  pp.  259-270. 

>»  Atlante  di  geografia  fiiica,  politica,  ed  economica:  Fascicolo  l,  18  plates  with  over  300  maps  and  diagrs., 
Turin,  etc.,  1918. 

***  La  regione  del  Monte  Amiata,  Utm.  Gtogr.  So.  30,  Florence,  1919;  Fenomeni  cartici  nelle  regione  gesaose 
d'ltalia,  ibid.  No.  34,  1917. 

Sul  concetto  di  regione  naturale,  Rif.  Ctogr.  DidaU.,  \'ol.  4,  1920,  No.  5;  II  Friuli  come  tipo  di  regione 
naturmle,  ibid.,  Vol.  l,  1917:  Sopra  le  regioni  ed  i  confini  naturali  con  particolari  cenni  rdativi  allTtalia,  Appendix 
1  (pp.  114-122)  to  a  general  paper  on  the  geographical  situation  in  Italy:  La  geografia  in  Italia,  Rif.  Googr. 
llai.,  Vol.  23,  1916,  pp.  1-24  and  113-131. 

The  Regions  of  Mixed  Populations  in  Northern  Italy,  Gfogr.  Ret.,  V'ol.  7,  1919,  PP.  129-148,  with  ethno¬ 
graphic  map,  I  :  1,500,000. 

***  Dei  tipi  economici  dei  centri  abitati  a  propoaito  di  alcune  citti  italiane  ed  amerkane,  Rif.  Gtogr.  Ital., 
Vol.  23,  1916,  pp.  413-431. 

Appunti  storici  e  didattici  sulle  curve  iaometriche,  Rif.  Geogr.  DidaU.,  Vol.  4.  1920,  No.  6;  Vol.  5,  1921, 

No.  I. 

L'Etna:  Saggio  antropogeografico.  28  pp..  Messina,  1907. 

Osaervazioni  intorno  alia  distribuzione  della  popolazione  sulla  superficie  terrestre,  Rif.  Gtogr.  DidaU., 
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Giannitrapani,  author  of  a  regional  monograph  on  Savoy, has  dealt 
with  the  methods  of  study  of  regional  geography.***  Florence  is  also  the 
headquarters  of  the  Istituto  Geografico  Militare,  which,  under  the  energetic 
direction  of  General  N.  Vacchelli,  is  making  valuable  contributions  to 
geography  even  beyond  its  regular  output  of  topographic  and  other  maps. 
In  1920  this  office  l)egan  the  publication  of  a  monthly  journal  called 
L'  Universo,  which  contains  geographical  articles  of  general  interest,  more 
espet'lally  dealing  with  mapping.  Among  articles  of  the  latter  type,  for 
example,  has  appeared  one  on  material  of  such  relatively  difficult  access  as 
the  topographic  maps  of  Turkey.**^  This  appropriateness  of  Florence  made 
it  the  city  that  was  chosen  for  the  eighth  Italian  Geographical  Congress, 
which  was  held  there  from  March  29  to  April  23,  1921.***  No  congress  had 
been  held  since  1910,  in  Palermo.  Dr.  F.  de  Filippi  spoke  on  the  publication 
of  the  results  of  the  Duke  of  Abruzzi’s  expedition  to  the  Karakorum.*** 
Count  Cesare  Calciati,  who  is  a  pupil  of  Professor  Girardin  of  Fribourg, 
Switzerland,  reported  on  his  recent  glacial  studies  during  the  expedition 
to  the  Himalayas  under  the  auspices  of  M.  Piacenza,**®  Professor  Marinelli 
outlined  the  plan  of  a  comprehensive  physical  and  anthropological  atlas  of 
Italy,  and  the  Italian  Touring  Club,  well  known  for  the  publication  of  an 
admirable  map  of  Italy  in  i  :  250,000  and  detailed  provincial  guide  books 
of  Italy,  exhibited  the  first  sheets  of  the  large  general  atlas  which  it  is 
bringing  out.'** 

Other  University  Ge<x;raphkrs 

Among  other  leading  geographers  at  the  universities  should  be  mentioned 
Professor  Giotto  Dainelli  of  Pisa,  editor  of  Memorie  Geografiche,  the  series 
of  monographs  supplemental^'  to  the  Revisla  Geografica  Italiana,  to  which 
he  has  himself  recently  contributed  an  excellent  discussion,  valuable  from 
the  standpoint  of  method,  of  p>opulatIon  distribution  in  Tuscany,***  besides 
publishing  a  regional  study  of  Dalmatia  with  accompanying  atlas;*** 
Professor  Carlo  Errera  of  the  University  of  Bologna,  know'n  for  his  history' 
of  the  age  of  discovery,  who  has  recently  studied  the  Italian-Slav  contact 
zone  on  the  eastern  side  of  the  Adriatic***  and  published  an  excellent  concise 


La  Savoia;  MonocraSa  geogratica‘<  BoU.  ReaU  Hoc.  Gtogr.  lul.,  Vol.  s>.  I9IS.  I>P-  31-68. 

■*  II  metodo  negli  (tudi  di  geogratia  regionale,  Rh.  C«ogr.  ltd.,  Vol.  26,  1919.  pp.  1-27.  See  aUo  hit: 
Monografie  regional!.  Rt*.  Gtotr.  Oddt.,  Vol.  i,  1917.  No.  4. 

II  Servixio  Topografico  netl'  Impero  Ottomano  e  la  moderna  cartografia  turco,  L'Univtrso,  Vol.  i,  1920, 
pp.  127-136,  arith  teveial  inapt,  including  indezea  of  the  i  :  25,000-30,000  and  l  :  200,000  series  (cf.  p  448,  top' 

■<*  Ri*.  O*otr.  ltd.,  Vol.  28,  1921,  pp.  1-8;  Roberto  AlmagiA,  Pedrmannt  Mitt.,  Vol.  67,  1921,  p.  129. 

>«*La  tpedixione  nel  Karakorum  e  nell'  Imalaja  oocidentale,  1909:  Relatione  dell  Dott.  Filippo  de  Filippi. 
illuatr.  di  Vittorio  Srila,  l  vol.  text  and  caK  of  panoramas  and  maps,  Bologna,  1920). 

'**Ceare  Calciati:  Cenno  tui  risultati  ge9grafici  della  tpedixione  Mario  Piacenza  in  Himalaja,  Milan,  1921, 
with  map,  i :  100,000,  of  gtaciers  explored. 

R.  Almagil:  Un  grande  atlante  geograficn  italiano,  Rh.  Gtogr.  ltd.,  Vol.  24.  1917,  PP-  353-357;  L.  V. 
Bertardli:  L'attivitA  geografica  del  Touring  Club  Italiano  nel  decennio  1910-20;  II  grande  Atlante  Interna¬ 
tionale  del  T.  C.  I.  (Nota  per  IVIII  Congr.  Geogr.  Ital.),  32  pp..  Florence,  1921. 

***  La  distributionr  della  popolazione  in  Toacana,  Mem.  Gear.  No.  33,  260  pp.,  Florence,  1917.  with  3  maps 
thosring  population  in  relation  to  area  and  altitude,  and  the  location  and  site  of  agglomerationt. 

■**  La  Dalmatia,  l  vol.  text,  73  pp..  and  atlas  of  22  plates  with  60  maps.  Novara.  1918. 

**  Italiani  e  Slavi  nella  Venezia  Giulia.  Quodertti  Geogr.  No.  g,  Novara.  1918;  La  lingua  dei  pubblici  ufKci 
nei  rornuni  dalmati  trent'  anni  fa,  Rh.  Geogr.  ltd..  Vol.  27.  1920.  pp.  47-53- 
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account  of  Italy  and  its  regions Professor  Arrigo  Lorenzi  of  Padua,  whose 
latest  anthropogeographical  study  deals  with  man  and  the  forest,‘“  and 
Professor  Luigi  De  Marchi  of  the  same  university,  who  has  recently  added 
a  concise  manual  of  physical  geography*”  to  his  earlier  comprehensive 
treatise  on  that  subject***  and  written  a  valuable  discussion  of  the  karst 
hydrography  of  the  Asiago  Plateau;***  Professor  Attilio  Mori  of  Messina, 
who  deals  with  population  distribution  in  Sicily;**®  Professor  C.  Colamonico 
of  Naples,  who  has  made  intensive  studies  of  the  population  of  the  provinces 
of  Puglia  and  Lecce  in  relation  to  elements  of  physical  geography;***  Pro¬ 
fessor  Cosimo  Bertacchi  of  Turin,  who  recently  wrote  a  short  pap)er  on 
Armenia;***  Professor  Mario  Baratta  of  Pavia,  etlitor  of  the  excellent 
educational  journal  Lm  Geografia,  who  has  recently  added  to  his  general 
studies  of  the  “natural”  eastern  boundary’  of  Italy  in  the  Karst  region***  an 
investigation  of  the  critical  Adelsberg  area.*** 

At  the  Accademia  Scientifico-Letteraria  of  Milan  geography  is  represented 
by  Professor  Giuseppe  Ricchieri,  who  has  long  devoted  himself  to  developing 
the  methods  of  geography.  During  the  w’ar  he  published  a  paper  on  the 
geographical  basis  of  Poland.***  Associated  with  him  as  instructor  is  Paolo 
Revelli,  who  has  recently  written  a  p>ap)er  on  Italian  influence  in  the  develop¬ 
ment  of  political  geography  as  a  science'**  and  a  lxx)k  on  the  relation  of 
Italy  to  the  Levant.***  j 

Recent  Publications  f 

The  following  topics  of  other  recent  publications  will,  like  the  work  of 
the  men  just  discussed,  illustrate  the  high  state  of  development  of  geography 
in  Italy:  the  glacier-slip  on  the  Italian  side  of  Mont  Blanc  in  November, 
ic)2o;***  forests  in  relation  to  stream  flow  (based  on  H.  M.  Chittenden);*** 
the  historical  development,  content,  and  present  tendencies  of  plant  geog¬ 
raphy,**®  and  the  phytogeographical  and  zoc^eographical  position  of  the 


L'ltalia  e  le  tue  regiuni.  40  pp.,  Bologna,  ipip- 

“*L'uonio  e  le  (orcMe,  Rh.  Gtogr.  Ilal.,  Vol.  3$.  1918,  pp.  141-180,  31J-343,  Vol.  36,  1919,  pp.  47-$?. 

>*’  Geografia  fitice  e  geologia,  344  pp.,  Milan,  1917. 

“'Trattato  di  geografia  fisica.  503  pp.,  Milan,  1903. 

“'Suir  idrografia  canica  dell’  Altipiano  dei  Sette  Comuni,  Vficio  Idrogr.  Pubbl.  No.  33,  Venice,  1911. 
■**  La  distribuzione  della  popolaxionc  in  SicUia  e  le  sue  variazoni  negti  ultimi  quattro  seculi,  Utm.  Gtop. 
So.  36,  Florence,  1930. 

La  distribuzione  delle  popolazione  nella  Puglia  centiale  e  meridionale  secondo  la  natura  del  suolo,  BoU. 
Rtalt  Soc.  Geogr.  lUU.,  Vol.  53,  1916,  pp.  301-334,  374-30S,  403-439;  La  disuibuzione  della  popolazione  in 
Puglia  secondo  la  distanza  dal  mare,  ibid.,  VoL  55,  1918,  pp.  373-393.  $97-633.  760-780;  Zona  di  piovoaitA  e 
densiU  di  popolazione  nella  provincia  di  Lecce.  Rn.  Geogr.  luU.,  Vol.  34.  1917,  pp.  161-180. 

■*  L’ Armenia:  Una  Polonia  asiatica,  Quaderni  Geogr.  No.  2,  Novara.  1918. 

■"Confine  orientate  d'ltalia,  Quoderni  Geogr.  No.  3,  Novara.  1918,  with  two  maps,  1:500,000  and 
I  :  350,000. 

■"  La  ciroolazione  interra  delle  acque  ed  U  confine  orientate  d'ltalia.  La  Geografia,  Vol.  8,  1930,  pp.  134-145 
(the  region  dealt  arith  is  shown  on  the  1  ;  350,000  map  of  the  publication  listed  in  the  preceding  footnote). 

■"  Le  bsMi  geograficbe  de'la  nazione  polacca,  BoU.  Soc.  Geogr.  Ital.,  Vol.  $3,  1916,  pp.  306-333  and  385-403. 
■"  Le  origini  italiane  delle  geografia  politica.  BoU.  Soc.  Geogr.  Ital.,  Vol.  55,  1918.  pp.  118-139,  331-340, 
394-416.  633-636,  738-759.  Vol.  $6,  1919.  330-343,  379-308,  395-433. 

L'ltalia  e  il  mar  di  Levante.  334  pp.,  Milan,  1917. 

■**  U.  Valbusa:  La  catastrofe  del  Monte  Bianco  e  del  Ghiacciak)  della  Brenva,  BoU.  Soc.  Geogr.  Ital.,  Vol. 
58,  1931,  pp.  95-114,  151-163,  with  photographs. 

■"  A  Scala:  Influenza  del  bosco  sul  regime  delle  acque,  ibid.,  pp.  205-334. 

■"  A.  B6guinot:  La  fitogeografia:  Sviluppo  storico.  contenuto.  e  direttive  moderne.  La  Geografia,  Vol.  6,  1918, 
pp.  323-346  and  435-465. 


454 


THE  GEOGRAPHICAL  REVIEW 


Adriatic  region*”  (two  papers  of  Professor  Augusto  Beguinot,  botanist  at 
the  University  of  Padua);  pastoral -agricultural  life,  transhumance,  and 
provincial  fairs  in  Piedmont;*”  the  diminution  of  population  in  Basilicata;*” 
mountains  as  language  divides,*”  by  Professor  Francesco  Musoni  of  the 
University  of  Padua;  and  the  regional  geography  of  Transcaucasia.*” 

In  the  field  of  cartography*”  mention  should  be  made  of  a  new  advanced 
school  atlas*”  published  by  the  well-known  Istituto  Geografico  De  Agostini, 
under  the  editorship  of  its  scientific  director.  Dr.  Luigi  V^isintin,  who 
studied  under  Bruckner.  A  Brazilian  edition  of  this  atlas  has  also  appeared. 
Achille  Dardano  of  the  Cartographic  Office  of  the  Ministry  of  Colonies 
has  recently  designed  a  sjTnmetrical-elliptical  projection  for  world  economic 
maps.*^*  A  report  on  topographic  mapping  in  Cyrenaica  is  of  interest.*” 

Spain  ** 

At  the  Spanish  universities  the  dualistic  conception  of  geography  may  be 
said  to  prevail,  “political  and  descriptive  geography”  being  taught  in  the 
Faculty  of  Philosophy  and  Letters,  and  “cosmography’  and  geophysics”  in 
the  Faculty  of  Science.  The  really  essential  jiart  of  the  subject  is  that 
taught  in  the  Faculty  of  Letters;***  it  here  comes  under  the  history  section. 
The  fact  that  tfie  completion  of  studies  in  this  section  conferred  upon  the 
graduate  {lie tnciadoy  the  title  of  professor  of  history'  and  geography  in  the 
secondary  schools  and  that  this  led  to  overburdening  the  teacher  and  neg¬ 
lecting  geography***  brought  al)out  a  movement  for  the  separation  of  the 

in  Idrm:  L'ipote*i  dell'  "Adria*  oei  rmpporti  con  la  corologia  delle  piantc  e  desli  animali,  ibid.,  Vol.  S.  I9IT, 
pp.  188-307. 

■n  G.  B.  Roletto:  Rkerche  antropogeograiiche  lulla  Val  Pellice,  Mem.  Geotr.  No.  33,  Florence.  1918  (noticed 
in  Caogr.  Rtw.,  Vol.  7.  >919.  pp.  365-266);  La  Valle  dell’  Ursigna:  Appuntl  di  geografia  antropica  ed  economica, 
Itia.  Ceogr.  Ital.,  Vol.  33.  1916.  pp.  433-440,  Vol.  24.  1917.  PP.  34-38;  La  traniumanza  in  Piemonte,  ibid., 
Vol.  37.  1930,  pp.  114-120,  with  map;  La  zona  pastorale  delle  Valli  di  Lanzo,  La  Ceograjia,  Vol.  9,  1931.  pp. 
1-35;  Le  condizione  geograiiche  delle  fiere  di  Pinerolo,  ibid.,  pp.  99-135. 

Paolo  De  Grazia;  La  diminuzione  delle  popolazione  in  Basilicata,  BoU.  Soe.  Geogr.  Ital.,  Vol.  58,  1931, 

pp.  41 1-440  nnd  535-553. 

m  F.  Musoni:  Le  linee  di  crests  dei  sistemi  montagnosi  ed  1  confini  delle  aree  etnico-Unguistiche,  Rie.  Geogr. 
Ital.,  Vol.  35,  1918,  pp.  166-180. 

■"Silvio  Govi:  Transcaucasia,  L’Unieerso,  Vol.  i,  1920,  pp.  395-319,  Vol.  1,  1931,  pp.  5-40,  81-130,  with 
maps  of  the  Caucasus  region,  mainly  in  i  :  4.000,000,  showing  geology,  relief,  hypaometry,  drainage,  climate, 
precipitation,  temperature,  ethnography,  types  of  cultivation,  mineral  resources,  population  density. 

‘"See  R.  Almagii:  La  cartografia  in  Italia,  Rts.  Crogr.  Ital.,  Vol.  24.  1917.  pp.  344-354. 

I”  Atlanta  geografico  metodico,  63  plates,  Novara,  1921. 

Le  proiezioni  in  planisfero  per  le  carte  di  geografia  economics.  La  Geogra/la,  V’ol.  7,  1919,  pp.  34-41,  with 
(our  srorld  maps,  i  :  300,000,000,  in  Mollareide'a,  Aitoff's,  Hammer’s,  and  Dardano ’s  projections. 

>i*G.  Gianni:  I  lavori  topografici  in  Cirenaica.  L’L’nmrso,  Vol.  1.  1920,  pp.  387-406,  with  maps. 

Its  On  the  recent  development  of  geography  in  this  country,  see  the  last  chapters  in  Becker’s  history  of 
geography  in  Spain  cited  in  footnote  188  and  the  relevant  papers  cited  in  the  footnotes  that  follow.  Among 
expteasions  of  foreign  thought  exerting  an  infiuence  on  this  development  it  is  of  interest  to  note  W.  S.  Tower's 
paper  on  Scientific  Geography  in  Bull.  Amer.  Geogr.  Sac.,  Vol.  43,  ipio,  pp.  801-825,  which  aras  translated  in 
Bof.  Real.  Soe.  Geogr.,  Madrid,  Vol.  53,  1911.  Pp.  139-169,  hy  Vicente  Vera,  who.  on  Profemor  Beltrfin  y  R6z- 
pide’s  inability  to  come,  was  substituted  as  Spain’s  representative  on  the  American  Geograiihical  Society’s 
Transcontinental  Excursion  of  I9>3,  but  was  likewise  unable  to  attend  (Rrs.  de  Geogr.  Colon,  y  Mercantil,  publ. 
by  Real  Soc.  Geogr.,  Madrid,  Vol.  9,  1912,  pp.  196-197  and  493-493). 

<*>  For  this  reason  the  universities  at  which  only  ‘cosmography  and  geophysics*  are  rejiresented  (Granada, 
Oviedo.  Salamanca)  are  not  shoam  on  the  accompanying  map. 

'■  Ct.  G.  M.  Vergara:  Las  citedras  de  geografia  t  historia  de  los  institutos.  Res.  de  Geogr.Calom.  y  Mercantil. 
Vol.  8.  1911.  pp.  iti-lS3. 
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two  subjects.***  In  1914  geography  and  historv’  were  by  royal  decree  estab¬ 
lished  as  separate  subjects  of  study  at  the  reorganized  normal  schools;  like¬ 
wise  at  the  Instituto  del  Cardinal  Cisneros  of  Madrid.  In  1915,  on  the 
reorganization  of  the  higher  commercial  studies,  a  professorship  in  geog^raphy 
was  created  at  the  Escuela  Central  de  Intendentes  Mercantiles  in  Madrid. 

In  this  advancement  of  geography  in  Spain  much  is  due  to  the  activities 
of  the  Council  of  the  Royal  Geographical  Society  of  Madrid,  and  particularly 
of  its  secretary-general,  Don  Ricardo  Beltrin  y  R6zpide.  His  report  to  the 
Minister  of  Education  in  1913  on  the  teaching  of  geography***  is  one  of  the 
important  documents  of  the  reform  movement.  Professor  Beltrdn  y  R6zpide 
is  also  professor  of  geography  at  the  Escuela  de  Estudios  Superiores  del  Ma- 
gisterio  in  Madrid.  Of  his  guide  to  the  study  of  geography  a  new  edition  has 
recently  appeared.***  Among  others  who  have  contributed  to  modernizing 
geography  in  Spain  are:  Professor  Od6n  de  Buen,  effective  protagonist  of 
our  subject,***  to  whose  efforts  is  due  the  creation  in  1914  of  the  Instituto 
Kspanol  de  Oceanografla  in  Madrid,***  w'ith  maritime  laboratories  in  the 
Balearic  Islands  and  at  Milaga  and  Santander;  Jerdnimo  Becker  of  the 
.\cademy  of  History,  author,  among  other  fundamental  works,  of  a  compre¬ 
hensive  history  of  geography  in  Spain  down  to  modern  times;***  Professor 
Eloy  Bullon  of  the  University  of  Madrid,  who  contributed  a  paper  on  the 
present  state  of  geography  in  Sp)ain;***  A.  Bartolomey  M4s,  professor  of  the 
industry  and  commerce  of  Spain  at  the  aforementioned  E^uela  Central  de 
Intendentes  Mercantiles  in  Madrid,  whose  spirited  introduction**®  to  the 
lx)ok  on  economic  geography  of  A,  L6p)ez  S4nchez,  professor  of  economic 
geography  at  the  same  institution,  is  a  patriotic  plea  for  the  advancement  of 
geography  in  his  country’s  interest;  and  Antonio  Blizquez,  librarian  of  the 
Royal  Geographical  Society  of  Madrid,  whose  original  volume  on  Spain*** 
in  his  adaptation  of  Vidal  de  la  Blache  and  Camena  d’.'Mmeida’s  textbook 


>■*  Cl.  Uie  letter  of  March  3, 191 1, from  the  Royal  Geographical  Society  of  Madrid  to  the  Minister  of  Educa¬ 
tion.  Ktt.  dt  Gm>tr.  Colom.  y  Mtrcatuil,  Vol.  8,  1911.  pp.  81-84. 

La  grografb  y  tu  ensefianxa,  Md.,  Vol.  10, 1913.  PP-  409-441.  Second  edition  published  as  a  42-page  pam¬ 
phlet,  Madrid,  1920. 

Geograffa;  Gula  y  plan  para  su  eatudio,  con  especial  aplicacite  8  la  geografia  econdmica,  3  vols.:  Vol.  1, 
264  pp.,  3rd  edition;  Vol.  2,  291  PP.,  2nd  edition,  both  Madrid,  1920;  Vol.  3,  ist  edition,  196  pp.,  Madrid,  1917. 
(See  synopsis,  Ra.  dt  Gtogt.  Colon,  y  Mtrcantil,  Vol.  17,  1920,  pp.  363-364.  and  review  of  first  edition,  ibid., 
Vol.  14. 1917.  pp.  4t-sa.) 

Cf.  his  inaugural  address  at  the  opening  of  the  academic  year  1909-10  at  the  University  of  Barcelona:  La 
rnsefiansa  de  la  geografia  en  Espafia,  Bol.  Rtal  Soc.  Gtogr.,  Madrid.  Vol.  si.  1909.  PP-  409-441  (with  references 
to  previous  papers  of  importance  in  the  reform  movement  and  a  plea  for  the  consideration  of  oceanography), 
and  a  paper  read  at  the  fortieth  anniversary  of  the  Madrid  Geographical  Society:  La  ciencia  geogr&fica  en 
Espalla.  ibid.,  Vol.  $8.  1916,  pp.  I43-I$3. 

Cf.Od6n  de  Buen:  El  Instituto  Espafiol  de  Oceanografla  y  sus  primeras  campaftas,  Trabajos  dt  Octanotr. 
I.  Madrid.  1916. 

Los  estudios  geogr&ficos  en  Esi«Aa:  Ensayo  de  una  historia  de  la  geografia.  366  pp..  Real.  Soc.  Geogr., 
Madrid.  1917. 

‘O  Estado  actual  de  la  ensefianza  de  la  geografia  en  Espafia,  Bol.  Rtal  Soc.  Gtogr.,  Madrid,  Vol.  58,  1916,  pp. 

tS3-i7a 

■**  Concepto  y  valor  de  la  geografia  y  especialmente  de  la  geografia  econfimica.  Rtv.  dt  Crogr.  Colon,  y 
Mtrcantil,  Vol.  II,  1914,  PP.  409-424. 

>■  Antonio  BUsquez,  joinUy  with  Delgado  Aguilera:  Espafia  y  Portugal,  Vol.  3  in  Curso  de  Geografia  por 
P.  Vidal  de  la  Blache,  P.  Camena  d'Almeida  y  A.  Blfizquez  adaptado  8  las  necesidades  de  Elspafia  y  America 
(6  vols.,  Barcelona,  1913-16),  Barcelona,  1914. 


! 


456 


THE  GEOGRAPHICAL  REVIEW 


series  on  geography  is  one  of  the  best  modem  geographies  of  that  country. 

The  leading  part  played  in  the  development  of  the  modern  scientific  spirit 
in  Spain  by  the  Museo  Nacional  de  Ciencias  Naturales  in  Madrid  under  the 
jurisdiction  of  the  Junta  para  Ampliacidn  de  Estudios  6  Investigaciones 
Cientfficas  redounds  to  the  benefit  of  geography.  In  the  geological  series  of 
publications  of  the  museum  has  appeared  an  excellent  physical  geography  of 
the  Iberian  peninsula  by  Juan  Dantfn  Cereceda/”  thoroughly  modern  in 
method  and  spirit.  Other  numbers  of  geographical  interest  in  the  same 
series  deal  with  the  geology’  of  the  northern  part  of  the  peninsula,  with  the 
Quaternary  glaciation  of  the  mountains  of  Spain,  and  with  the  geography, 
including  the  human  geography,  of  that  important  life-zone  boundary',  the 
Sierra  de  Guadarrama,  at  whose  southern  foot  lies  Madrid.***  A  product  of 
the  same  school  is  a  recent  physiographic  p)aper,***  w'ith  block  diagrams,  on 
river  capture  in  the  Ronda  basin  in  southern  Spain.  In  the  field  of  plant 
geography  a  recent  book  on  the  steppes  of  Spain***  by  Dr.  Reyes  y  Pr6sp)cr, 
professor  of  phytogeography  at  the  University  of  Madrid,  is  of  much  interest. 
.\mong  the  numerous  modern  geographical  works  of  Emilio  H.  del  Villar 
there  may  be  mentioned  one  on  the  subject-matter  of  geography  and  one 
on  the  “geographical  value”  of  Spain.*** 

The  recent  military'  op)erations  in  Spanish  Morocco  have  focused  the 
country’s  attention  on  that  regfion.  Among  timely  publications  may  be 
mentioned  a  comprehensive  history'  of  European,  especially  Spanish,  pene¬ 
tration  in  Morocco  and  a  compilation  of  treaties  and  laws  relating  to  that 
country  by  Jer6nimo  Becker,***  a  prize  essay  on  the  geographical,  economic, 
and  political  aspects  of  Sijanish  Morocco,***  an  article  by  the  Spanish 
Ambassador  in  London,***  a  study  of  the  colonization  problem,**®  contribu¬ 
tions  to  the  geology  and  physical  geography,*®*  and  two  maps.*®* 


■"  Juan  Danttn  Crrrcnla:  Rnumen  fiiiogr&fico  de  la  Peninsula  Iberica,  Trabvos  Mus*o  Citne.  K<U.  No.  q, 
Madrid.  1913. 

“*  Hem&ndex-Pacheco:  Ensayo  de  aintesia  geoldgica  del  norte  de  la  Peninsula  Iberica.  ibid..  No.  7. 1912; 
Hugo  Obermaier: — Picos  de  Europa, — Sierra  de  Credos, —  Sierra  Nevada, —  Siena  de  Guadarrama.  ibid.:  StrU 
Gfol.,  Nos.  9.  14.  >7.  19  (see  note  in  Csogr.  Rev.,  Vol.  a.  1916.  p.  jo8);  C.  Bemaldo  de  Quiros:  Guadarrama, 
$bid..  No.  II,  191S.  with  bird's-e>e  view  by  Juan  Carandell. 

Juan  Carandell:  Bosquejo  geogr&fico  del  tajo  de  Ronda  (M&laga),  Rev.  de  Geogr.  CoIoh.  y  MercantU, 
Vol.  18,  1931,  pp.  41-54- 

■**  E.  Reyes  y  Prosper:  Las  estepas  de  EspaAa  y  su  vegetacido,  Madrid,  1915. 

<"  La  definicidn  y  divisiones  de  la  geografia  dentro  de  su  oonoepto  unitario  actual,  Barcelona.  1915;  El 
\’alor  geogrdfioo  de  Espafia;  Ensayo  de  eodtica,  301  pp.,  Madrid,  1931. 

Historiade  Manuetxa;  Apuntes  ptua  la  historia  de  la  penetracidn europea  y  princiitalroente  debt  espafiola 
en  el  Norte  de  Africa,  Madrid,  19IS;  Tratados,  convenins  y  acuerdos  referentes  4  Manuecos  y  4  la  Guinea  Es- 
pafiola,  Madrid,  1918. 

■**  Abelardo  Merino  Alvares:  Marruecos,  Bat.  Real.  Soc.  Geogr.,  Madrid,  Vol.  63,  1931,  pp.  5-168  (see  Geogr. 
Ret.,  Vol.  li,  1931,  p.  618). 

■**  Alfonso  Merry  del  Val:  The  Spanish  Zones  in  Morocco,  Geogr.  Joum.,  Vol.  55,  1930,  pp.  339-349  and 
409-433  (transl.  in  Bol.  Reel.  Soc.  Geogr.,  Madrid,  Vol.  63.  1930,  pp.  305-365,  and  noticed  in  Geogr.  Ret.,  Vol. 
II,  1931,  pp.  6.8-619). 

L.  M.  Peinador:  El  suelo  de  Marruecos  y  sus  primeros  habitantes:  Problems  hispano-marroqui,  Madrid, 

193a 

***  Agustin  Marin:  Estudios  relativos  4  la  geologia  de  Manuecos,  Bol.  Inst.  Geol.  de  EspoMo,  Vol.  43,  Madrid, 
1931;  L.  F.  Navarro:  Marruecos  fisico:  Valor  econ6mico  del  protectorado  espaAol,  Rev.  de  Geogr.  Colon,  y  Mer- 
contil,  Vol.  18,  1931,  pp.  331-339. 

*■  Eoola  y  Mendes:  Espafia  en  Marruecos:  Mapa  de  la  sona  en  el  norte  del  imperio  asignada  4  Espafia 
si'gtin  el  tratado  de  tgi3,  i  :  450.000;  and  J.  M.  de  Gamoneda:  Mapa  del  Imperio  de  Manuecos,  l  :  600,000. 
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Portugal 

In  Portugal  the  chief  geographical  centers  are  the  University  of  Lisbon 
and  the  Geographical  Society  of  Lisbon.  At  the  university  Professor  F. 
Silva  Telles  is  professor  of  geography.  Professor  Telles’  views  on  the  content 
of  geography  in  relation  to  academic  work  have  been  expressetl  in  several 
papers.*®*  He  is  also  professor  of  climatology  at  the  School  of  Tropical  Mede- 
cine  in  Lisbon.*®*  Associated  with  Professor  Telles  at  the  university  is  Pro¬ 
fessor  L.  F.  de  Lencastre  Schwalbach  Lucci,  who  has  done  work  along  mod¬ 
ern  lines  both  in  physical  and  human  geography.  One  of  his  papers  is  a 
methodological  study  of  a  region  from  the  geographical  pwint  of  view.*®* 
Many  of  the  activities  of  the  Geographical  Society  of  Lisbon  are  associated 
with  the  name  of  its  secretary-general,  Ernesto  de  Vasconcellos,  who  is  also 
attached  to  the  Colonial  School  in  Lisbon.  Professor  V’^asconcellos  was  a 
delegate  to  the  recent  disarmament  conference  in  Washington,  and  the 
members  of  the  Association  of  American  Geographers  had  the  pleasure  of 
hearing  him  read  a  paper  on  the  early  Portuguese  discoveries  at  their  1921 
meeting  in  that  city.  Among  Professor  Vasconcellos’  recent  publications 
may  be  mentioned  a  papier  on  Portuguese  geographical  work  since  1889*®® 
and  a  series  of  geographical  monographs  on  the  Portuguese  colonies,  of  which 
the  numbers  on  the  Capje  Verde  Islands  and  Portuguese  Guinea  have  ap¬ 
peared.*®^  Of  the  spjecial  publications  of  the  Lisbon  society  a  volume  con¬ 
taining  pap)ers  on  colonial  and  economic  questions  in  preparation  for  post¬ 
war  conditions*®*  is  of  interest.  Besides  these  institutions  geography  is  also 
represented  at  the  School  of  Commerce  in  Lisbon,  at  which  Professor  J.  G. 
Pereira  dos  Santos  gives  courses  in  economic  geography;  at  the  University 
of  Coimbra,  where  Professor  A.  F.  Carv'alho  teaches  both  geography  in  the 
Faculty  of  Letters  and  geology  in  the  Faculty  of  Science;  and  the  University 
of  Opxjrto,  where  Professor  Mendes  Corr&i’s  anthrop>ological  work  has  geo¬ 
graphical  bearing,  particularly  his  recent  book  on  race  and  nationality,  with 
special  reference  to  Portugal.*®*  A  work  of  outstanding  merit,  in  some  pha.ses 
even  taking  on  the  asp>ect  of  a  social  philosophy  without  thereby  digressing 
from  its  central  theme,  is  Dr.  D.  G.  Dalgado’s  book  on  the  climate  of  Por¬ 
tugal.**® 


*°*  L’enaeignement  tui>^ieur  de  la  gfograpbie,  CompU  Rendu  Trat.  IX*  Coup.  Internati.  de  Gtop.,  Vol.  3. 
pp.  371-380,  Geneva,  1911;  and  O  conceito  acientifico  da  geografia.  Ret.  Unit.  Coimbra,  Vol.  4.  No.  i, 
191S. 

^  Thia  aai>ect  ol  hia  work  la  reflected  in:  Le  rigionaliaine  climatologique,  Comple  Rendu  True.  IX*  Coup. 
Internati.  de  Giop.,  Vol.  3,  pp.  473-478,  Geneva,  1910. 

’*Eatudo  metddico  de  uma  regifto  no  ponto  de  viata  geogr&fico.  Liabon.  Other  worka:  Eatudoa  grogr&ficoa 
.MteraGBet  litoraia;  A  ria  de  Aveiro),  70  pp..  Liabon,  1918;  Emigracio  e  colonizacflo,  105  pp..  Liabon. 
I9i4> 

***  Let  voyagea  et  let  travauz  g^ographiquea  det  portugait  depuia  I'annte  1889,  Atti  del  X  Conp.  Intetnaz.  di 
Geop.,  pp.  319-334.  Rome.  1915. 

**’  Coloniaa  Portuguetaa:  Eatudo  elementar  de  geografia  fiaica,  econfimica,  e  politica:  I,  Archipelago  de 
Cabo  V.-rde,  Liabon,  1916;  II,  Guin8  Portugueaa,  Liabon,  1917. 

***  Quettfiet  ccdoniaia  e  econfimicaa;  ConciuaOea  e  parecerea,  1913-1919.  339  PP..  Liabon,  1930. 

***  Raca  e  nacionalidade,  187  pp.,  Oporto,  193a 

The  Climate  of  Portugal  and  Notea  on  Ita  Health  Reaorta,  479  pp.,  Liabon,  1914  (aee  notice  in  Bull. 
Amer.  Geop.  Soe.,  Vol.  47.  191 S.  PP-  787-788), 
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Belgium 

In  Belgium  the  development  of  geography  at  the  universities  may  be 
said  to  be  in  a  transitional  stage,  with  the  greater  part  of  progress  toward  the 
modern  conception  of  the  subject  accomplished,  however.  Geography  is 
represented  in  some  form  at  all  four  of  the  countr>’’s  universities.  At  the 
University  of  Brussels  it  is  closely  associated  with  history,  as  it  was  at  the 
P'rench  universities  before  the  new  development.  It  is  not  a  degree  subject 
in  itself,  but  it  is  required  for  the  doctorate  in  the  “history  group”  in  the 
Faculty  of  Philosophy  and  Letters.***  It  is  there  represented  by  Profess()rs 

Hegenscheidt  and  C.  Pergameni.***  In  the  School  of  Political  and  Social 
Science  a  course  is  given  by  Professor  M.  Robert  on  the  geography  and 
anthropogeography  of  the  Belgian  Congo.  To  Professor  M.  Leriche,  who 
gives  courses  in  geology  and  physical  geography  in  the  Faculty  of  Science, 
we  are  indebted  for  a  discussion  of  the  natural  regions  of  Belgium,  exclu¬ 
sively  on  a  geological  basis,  however.*'*  .Although  not  representing  geography 
as  such.  Professor  Jean  Massart,  the  botanist,  of  the  Faculty  of  Science, 
has,  through  his  excursions,*'*  and  his  phytogeographical  work,*'*  become  one 
of  the  chief  promoters  of  modem  geography  in  Belgium.  At  the  state  uni¬ 
versities  of  Ghent  and  Li^ge  geography  was  put  in  a  specially  favorable  posi¬ 
tion  by  being  made,  in  iqoo,  a  subject  for  the  doctorate,*'*  and,  significantly 
enough,  in  the  Faculty  of  Science.  No  special  productivity  in  publication  at 
Ghent  from  this  development  has  come  to  the  writer’s  notice.  While  Pro¬ 
fessor  F.  van  Ortroy,  the  incuml)ent  of  the  chair,  has,  in  his  reports  to  the 
Geographisches  Jahrbuch  from  1903  to  1912,  on  the  progress  of  geography  in 
Belgium,  covered  all  branches  of  the  subject,  his  own  field  of  work  has  been 
mainly  in  political  and  historical  geography.*'*  The  numbers  of  geographical 
interest  in  the  Recueil  des  Travaux  Publiis  par  la  FacultS  de  Philosophic  et 
Lettres  de  V  UniversiU  de  Gand  (No.  27,  by  Nees;  No.  35,  by  Denuc4;  No.  44, 
by  van  Ortroy)  all  concern  the  history  of  geography. 

For  a  biatory  of  the  development  of  geographical  thought  in  Belgium,  tee  Julet  Meet:  Lea  aciencea  gfo- 
graphiquea,  pp.  22S-n2  of  Vol.  l  of  *Le  mou^-ement  acientifique  en  Belgique,*  2  vola.,  Bruaaela,  1907. 

**'  Univetaiti  Libre  de  Bnixellea:  Programme  dea  Coura  pour  1921-1922, 90  pp.,  Bruaaela.  1931;  reference  on 
p.  38. 

‘‘I  In  1913  Profeoaor  Pergameni  began  to  give  a  courae  in  the  hiatory  of  civiliaation.  The  following  papera 
are  an  outgrowth  of  thia  work:  La  gfographie  de  rhiatoite:  Cauaerie  m^thodologique,  22  pp.,  Bruaaela.  1913. 
Le  milieu  gfographique  et  lea  principauz  aapecta  de  la  civiliaation  japonaiae,  Rtr.  Univ.  dt  Bruxelles,  Vol.  26. 
1930-31,  pp.  185-300. 

Maurice  Leriche:  Lea  r^iona  naturellea  de  la  Belgique,  Ret.  Unh.  de  Bruxelles,  Vol.  19,  1913-14.  pp.  185- 
ai8.  See  alao  Ceogr.  Ret.,  Vol.  it,  1931,  pp.  583-585  (map,  p.  584). 

»  Excuraiona  acientifiquea  tgfographie,  gfologte,  botanique,  zoologie)  organiafea  par  I'Extenaion  de  I'Uni- 
veraitf  Libre  de  Bnixellea  et  dirigfea  par  le  profeaaeur  Jean  Maaaart:  I,  Sur  le  littoral  beige.  Ret.  Unit,  de  Bru¬ 
xelles,  Vol.  It,  1905-06,  pussim;  II,  Dana  le  Brabant,  Md.,  Vola.  13, 13,  14. 1906-07.  1907-08.  1908-09.  passtm. 
Ill,  Sur  le  bord  de  la  Meuae,  330  pp.,  Bruaaela,  1911;  IV,  En  HoUande,  119  pp..  Bruaaela,  1913.  Paru  I  (333 
pp..  Bruaaela,  1908)  and  II  (356  pp.,  Bruaaela,  1913)  have  alao  appeared  in  book  form. 

**  Main  work:  Eaquiaae  de  la  g6ographie  botanique  de  la  Belgique  (aeparate  from  Recueil  Inst.  Bol.  Lio 
Erreru,  auppl.  VoL  7bia),  333  pp.,  with  "annexe*  containing  pbotographa  and  mapa,  Bruaar’a.  1910. 

Joaepb  Halkin:  Le  doeUxat  en  gtographie  dana  lea  univeraitfa  belgea,  Comple  Rendu  Trat.  IX*  Coup 
Inlernatl.  de  Gtop.,  Vol.  3.  pp.  303-307,  Geneva,  1911.  Cf.  alao  Note  on  the  Poaition  of  Geography  in  Belgium, 
by  a  Belgian  Profeaaor,  Caogr.  Teacher,  Vol.  10.  1919-ao,  p.  153. 

To  hia  earlier  worka  on  the  boundary  treatiea  of  Africa.  Peter  Apianua,  and  Mercator,  he  added,  juat  be¬ 
fore  the  war:  L'oeuvre  cartographique  de  G6rard  et  de  Corneille  de  Jode,  Recueil  Trot.  Foe.  Philos,  et  Lettres 
Unh.  de  Cand  So.  44,  Ghent,  1014. 
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However,  at  the  University  of  Li^ge  the  new  opportunity  brought  about  a 
[)eriod  of  marked  activity.*'*  Under  the  direction  of  Professor  Joseph  Halkin, 
who  studied  for  a  time  under  Richthofen  and  Ratzel,**®a  modest  but  valuable 
series,  Travaux  du  Siminaire  de  GSographie  de  V  Universite  de  Liege,  was  begun 
in  1905  in  which  the  doctor’s  theses  and  seminar  papers  appeared.  The  pub¬ 
lication  emerges  from  the  war  with  renewed  vitality,  three  numbers  having 
Ijeen  added  in  1920  and  192J  to  its  ten  pre-w  ar  issues.  The  titles  of  some  of 
these  p)apers  betoken  the  modern  spirit  of  the  work  being  done  at  Liege.**' 
At  the  Catholic  University  of  lx)uvain  the  progressive  quality  of  the  work 
in  geography  is  assured  by  its  being  in  the  hands  of  Professor  P.  Michotte, 
who  has  recently,  basing  his  research  on  the  most  recent  developments  of  the 
(ierman  school  of  thought  no  less  than  the  French,  published  a  penetrating 
analysis  of  the  subject  matter  of  geography.***  A  recent  paper,  product  of 
the  Louvain  geography  department,  is  also  evidenceof  its  progressive  spirit.**’ 
Under  the  auspices  of  the  Comit6  National  de  Gtographie,  w'hich  was 
founded  in  1920  and  is  subsidized  by  the  Ministry  of  Science  and  Arts,  the 
first  Belgian  interuniversity  geographic  excursion  w'as  held  in  September, 
1921.***  Inspired  by  the  similar  French  excursions,  w'hich  began  in  1906,  and 
modeled  on  the  earlier  Belgian  ecological  excursions  conducted  by  Professor 
M assart,  who  also  directed  the  present  one,  these  excursions  promise  to 
l)ecome  an  important  factor  in  the  advancement  of  modern  geography  in 
Belgium. 

Elis^e  Reclus’  Belgian  Sojourn 


It  may  be  of  interest  here  to  make  some  mention  of  Elis^e  Reclus’  Belgian 
sojourn,  particularly  as  it  bears  some  relation  to  the  beginning  of  the  modern 
movement  in  that  country.  Possibly  in  connection  with  certain  endeavors 
to  advance  the  status  of  geography,***  and  as  a  result  of  the  greater  freedom, 
within  the  combination  with  history,  allotted  geography  in  the  higher  insti¬ 
tutions  of  learning  by  a  law  passed  in  1890-1891,  the  great  French  geogra¬ 
pher,  who  had  just  completed  his  monumental  “Nouvelle  GSographie  Uni- 
verselle,”  was  in  1892  invited  to  give  a  course  in  geography  at  the  University 
of  Brussels.  This  appointment  came  to  naught,  however,  seemingly  because 
of  his  socialistic  beliefs.***  He  soon  became  connected  writh  the  Universite 


***  Joarph  Halkin;  L'enieignement  de  la  gfographie  &  IXTnivmiti  de  Li^,  Trot.  Stmin.  d*  Gtogr.  Unit,  d* 
Ltitf  So.  6,  Li^,  1907. 

From  thi*  period  dates  his;  L'enseignement  de  la  gfographie  en  Aliemagne  et  la  riforme  de  I'enaeignement 
C^graphique  dans  les  university  beiges,  171  pp.,  Brussels.  1900. 

No.  8,  La  rupture  scandinave:  £tude  anthropogiographique;  No.  9.  La  transhumance;  No.  10.  L'influence 
de  la  for8t  sur  I'homme;  No.  ll,  Le  coton  au  Congo  beige;  No.  13,  La  region  des  dunes  en  Belgique;  £tude  de 
g^igraphie  humaine. 

L'orientation  nouvelle  en  gfographie.  Bull.  Soe.  RoyaU  BHtt  dt  dogr.,  Vol.  4s.  1921.  PP.  5-43. 

Marguerite  Lefdvre;  Carte  r^gionalc  du  peuplement  de  la  Belgique,  La  Gtop.,  Vol.  36,  1921.  PP-  i-34 
(abstracted  in  Gtogr.  Rev.,  Vol.  ii,  1921,  pp.  612-614). 

***  Program  in  Bull.  Soc.  RoyaU  Beige  de  Cfogr.,  Vol.  44,  1920,  pp.  234-256.  and  Bull.  Soc.  RoyaU  de  Gtogr. 
d^Anters,  Vol.  41, 1921,  pp.  134-137.  Account  in  Ann.  dt  Gtogr.,  Vol.  30,  1921.  pp.  434-436;  relevant  maps  and 
diagrams  in  Bull.  Soc.  Royalt  B^gt  de  Gtogr.,  Vol.  43,  1921,  pp.  44-39- 

‘t*  Cf-  the  reform  proposal  in  J.  Du  Fief:  L'enseignement  sup6rieur  de  la  gfograpbie  en  Belgique,  BnU.  Soc. 
RoyaU  Beige  de  Gtogr.,  Vol.  16,  1892,  pp.  223-249. 

Guillaume  de  Greef:  £loges  d'Elis6e  Reclus  et  de  Keliy-Kraus,  Ghent,  1906.  pp.  34-33:  and  obituary  no¬ 
tice  in  Ann.  de  Gtogr.,  Vol.  14.  1905.  p.  374. 
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Nouvelle  of  Brussels,  an  institution  of  university  extension  typ>e,  founded  in 
1891,  at  which  he  established,  in  1898,  an  Institut  G^ographique.**^  This 
event  proved  of  assistance  to  the  movement  for  the  advancement  of  geog¬ 
raphy,  from  which  resulted,  as  outlined  above,  the  introduction  of  the  doc¬ 
torate  in  geography  at  the  state  universities  in  1900.  The  work  of  the  insti¬ 
tute  was  published  in  a  series  entitled  Publications  de  V Institut  Geographique 
de  I'  University  Nouvelle  de  Bruxelles,  of  which  seven  numbers  had  appeared  by 
1902,  one  by  Reclus  himself,”*  To  this  period  telongs  the  writing  of  his  last 
work,  “L’homme  et  la  terre”  (5  vols.,  Paris,  1905). 


The  Netherlands 

In  the  Netherlands  the  developmient  of  modern  geography”*  has  suffered 
from  the  fact  that,  when  it  was  introduced  at  the  universities,  the  unity  of 
the  subject  was  not  recognized. 

In  1907,  when  the  veteran  geographer.  Professor  C.  M.  Kan,”®  because  of 
reaching  the  age  limit  retired  from  the  chair  he  had  occupied  at  Amsterdam 
University  since  1877,  t>\'o  chairs  were  established,  one  in  physical  geography- 
in  the  Faculty-  of  Science,  and  the  other  in  political  geography  and  in  the 
geography  and  ethnography  of  the  Dutch  East  Indies  in  the  Faculty  of 
Letters  and  Philosophy.  Likewise  at  the  University  of  Utrecht,  in  1907,  the 
educational  authorities  proposed  to  establish  a  professorship  in  physical 
geography  in  the  t'aculty  of  Science  and  an  instructorship  in  statistical, 
political,  economic,  and  general  geography  in  the  Faculty  of  Letters.  The 
plan  further  contemplated  successively  appointing  professors  of  meteorol¬ 
ogy-,  climatology,  oceanography,  ethnology,  etc.  This  brought  forth  pro¬ 
tests  from  professional  circles,  and  the  instructorship  in  political  geography 
was  made  a  full  professorship  and  the  multifarious  professorships  were  aban¬ 
doned.  However,  to  this  day  this  dualistic  conception  of  our  subject  persist*? 
at  the  Dutch  universities.  At  Amsterdam  E.  Dubois,  who  recently  con¬ 
tributed  a  paper  on  the  historic  function  of  dunes  of  Holland  as  natural 
dikes,*”  is  professor  of  geology-  and  physical  geography,  and  S.  R.  Steinmetz 
of  ethnography  and  social  geography;  at  Utrecht  the  well-known  geographers 
K.  Oestreich,  who  was  called  from  Germany  to  occupy  the  chair,  and  J.  F. 
Niermeyer  represent  respectively  geomorphology  and  economic  geography. 

This  division  of  geography  in  the  universities  is  of  course  detrimental  to 


**>  Halkin.  Trot.  6'<*ihii.  de  Giotr.  Unit,  de  LUte  No.  6,  p.  15.  Program  in  Bull.  Soc.  Royale  Beige  de  Giogr., 
Vot.  32.  iftpS,  pp.  290-2P4. 

***  No.  s:  L'enarignement  de  U  giographie:  Globea,  diaqurt  globulairea  et  reliefi,  Bruaselt,  1902. 

For  a  brief  aketch  of  this  development  see  the  first  part  of  H.  Blink:  De  tragedie  van  het  booger  onderwiis 
in  de  aardrijkskunde  in  Nederland,  V-racra  ran  dm  Dog,  Vot.  34, 1919.  PP- >01-814,  Amsterdam.  On  geography 
in  the  universities  see  also  W.  E.  Boerman:  Hoogrr  onderwijs  in  de  aardrijkskunde  en  de  opieiding  van  geogra- 
fen,  with  postscript  by  H.  Blink,  Tijdsckr.  Emm.  Geogr.,  Vot.  10,  1919.  PP-  iS7-i6o,  and  H.  Blink;  De  handels- 
(aculteit  aan  de  Amsterdamsche  univeraiteit.  in  verband  met  de  aardrijkskunde  aan  die  faculteit,  ibid.,  pp. 
*31-337. 

**  Died  in  1919.  For  a  biographical  notice  with  bibliography  see  J.  A.  C.  A.  Timmerman:  Cornelius  Mariui 
Kan,  Tijdukr.  Kou.  Sederi.  Aordrijksk.  Genoot.,  Vot.  36,  1910.  pp-  264-28a 

*  E.  Dubois:  Hollands  duin  als  natuurlijke  serwering  en  de  Ujd,  ibid.,  Vot.  33,  19>6>  PP-  395-415. 
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the  subject  in  the  secondary  schools, as  the  great  majority  of  prospective 
teachers  get  their  training  at  the  university.  A  movement  to  remedy  these 
conditions  is  under  way,  and  the  Ministr>’  of  Education,  Arts,  and  Sciences 
has  recently  addressed  letters  to  the  Councils  of  the  Royal  Netherlands 
( ieographical  Society,  the  Economic  Geography  Association,  and  other 
interested  bodies,  asking  for  expressions  of  opinion.*”  .-Kn  improvement  in 
conditions  may  be  expected  to  result  from  these  steps. 

M  the  remaining  two  universities  of  the  Netherlands,  Leiden  and  Gro¬ 
ningen,  geography  is  only  represented  by  a  professorship  in  general  historv' 
and  political  geography  (J.  Huizinga)  at  Leiden,  and  the  ethnographic  work 
of  Professor  A.  W.  Nieuwenhuis,  of  the  same  institution,  mainly  in  New 
Guinea.  At  the  School  of  Commerce  (Handelshoogeschool)  of  Rotterdam, 
however,  modem  geography,  mainly  as  economic  geography,  forms  part  of 
the  curriculum.  Professor  J.  F.  Niermeyer  comes  from  Utrecht  to  give 
courses.  The  subject  is  there  also  taught  by  Dr.  H.  Blink,  who  came  into 
contact  with  the  German  school  as  a  student  of  Gerland.  Through  his  crea¬ 
tion  in  1910  of  the  monthly  journal,  Tijdschrift  voor  Economische  Geographie, 
which  owes  a  great  measure  of  its  value  to  his  indefatigable  pen,*”  he  has 
done  much  to  advance  the  cause  of  geography  in  the  Netherlands.  Recently 
the  geographic  staff  at  Rotterdam  has  been  augmented  by  W.  E.  Boerman.*** 
The  work  of  Professor  J.  C.  van  Erde,  who  has  recently  published  a  helpful 
summar>’of  the  ethnography  of  the  Dutch  East  Indies,*”  is  also  of  interest 
to  geographers.  At  the  Polytechnic  Institute  (Technische  Hoogeschool)  of 
Delft  the  work  of  the  geologists,  jiarticularly  that  of  a  general  nature  on  the 
Dutch  East  Indies,  is  of  geographical  bearing.  To  Professor  G.  A.  F. 
Molengraaf  we  owe  a  valuable  summary  of  present  knowledge  of  the  structure 
of  the  East  Indian  Archipelago,***  to  which  a  paper  on  the  present  status  of 
hydrographic  surveys***  is  a  helpful  corollary.  Professor  H.  A.  Brouwer,  who 
is  at  present  exchange  professor  at  the  University  of  Michigan  and  who 
addressed  the  joint  meeting  of  the  Association  of  American  Geographers  and 
the  American  Geographical  Society  this  spring,  has  recently  published  some 
results  of  his  1915  expedition  to  the  Moluccas.***  Of  other  work  may  l>e  men- 

**  Sc«  for  rxampio  P.  Gocdhart:  Economische  geographie  en  het  onderwijt  in  aardrijkskunde,  Tijduhr.  Eccm. 
Gtotr.,  Vol.  II,  19>0,  pp.  29-31. 

**  Letter  from  the  Minittry.dated  Feb.  24,  1920.  and  reply  of  Economic  Geography  Association  in  Tijdsckr. 
Earn.  Gtotr.,  Vol.  Il,  1920,  pp.  441-444.  See  also  Tijduhr.  Kom.  Sedtrl.  .Aardrijksk.  Ctnoot..  Vol.  38.  1931.  PP. 
313-314  and  462.  For  later  developments,  see  Tijdukr.  Exam.  Gtop.,  Vol.  12,  1921,  pp.  112  and  188. 

***  Cf.  in  Tijdukr.  Earn.  Ctop.  regional  economic  geographies  of  the  Dutch  provinces  of  Orenthe  and  Lim¬ 
burg  (Vol.  10,  1919.  Nos.  2-3  and  6-7)  and  foreign  countries  of  economic  interest,  e.g.  China  and  Japan  (Vol. 
12,  1921,  No.  8-9;  Vol.  13,  1922,  No.  i).  Cf.  also  interesting  paper  on  economic  regions:  Regionale  geographic, 
natuurlijke  landschappen  en  economisch-geografische  landschappen  (Vol.  it,  1920,  pp.  275-284). 

*  Cf.  his  inaugural  address:  Economische  aardrijkskunde,  Tijdsckr.  Earn.  C«otr.,Vol.  li,  1920,  pp.  41 1-420. 

’**  Inleiding  tot  de  volkenkunde  van  Nederlandsch-lndie,  Haarlem,  1920. 

•’  .Modem  Deep-Sea  Research  in  the  East  Indian  Archipelago, Crofr.  Joum.,  Vol.  57.  1921,  pp.  95-121,  with 
bathymetrical  map,  1:10,000,000. 

**C.  Crandijk:  Het  werk  der  nederl.  opnemingsvaartuigen  In  den  Oost-Indischen  Archipel,  1915-1920, 
Tijdsckr.  Kon.  Nederl.  Aardrijksk.  Cenoot..  Vol.  37.  1920,  pp.  112-114,  with  map.  1  :  10,000,000.  (One  01  a 
series  of  quinquennial  summaries  which  have  appeared  in  the  Tijdsckr.  in  1904,  1910.  1915.) 

Geologische  verkenningen  in  de  oostlijke  Molukken,  Verkand.  Geol.~Mijnbomrk.  Genoot.  roar  Nederland  en 
Kolomien;  Geol.  Ser.,  Vol.  3,  1916,  pp.  31-55;  On  the  Tectonics  of  the  Eastern  Moluccas,  Ptoc.  Royal  Acad.  Sci. 
Amsterdam,  Vol.  19,  pp.  242-248.  March.  1917. 
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tioned :  in  the  field  of  human  geography,  a  discussion  of  population  centers 
in  the  Netherlands  from  the  Roman  period  to  1920  by  J.  C.  Ramaer,**®  two 
studies  of  the  growth  of  a  rural  town  into  an  industrial  city,*®*  and  an  illu¬ 
minating  discussion  of  East  Friesland,*®*  that  northwestemmost  comer  of 
Gemiany,  which  is  by  its  nature,  history,  and  population  so  closely  related 
to  its  Dutch  counterpart;  and,  in  the  field  of  historical  geography,  the  work 
of  Dr.  F.  C.  Wieder,  known  to  us  for  his  contribution*®*  to  I.  N.  Phelps 
Stokes’s  “The  Iconography  of  Manhattan  Island,”  on  the  Dutch  aspect  of 
the  early  exploration  and  cartography  of  Spitsbergen.*®®  Among  institutions 
that  promote  interchange  of  ideas,  reference  may  also  be  made  to  the 
Geographische  Kring,*®*  or  circle  of  geographers,  and  the  geographical  excur¬ 
sions,*®*  the  thirteenth  of  which  was  held  in  July,  1921,  under  the  direction  of 
Professor  J.  van  Baren  of  the  geological  department  of  the  Agricultural 
College  of  Wageningen. 


Switzerland 

The  universities  of  Switzerland  of  course  reflect  the  essential  bi-lingualism 
of  the  country'.  There  are  seven  universities,  but  although  the  French- 
speaking  inhabitants  number  about  20  per  cent  and  the  Germans  70  per  cent 
of  the  whole  fxipulation,  each  nationality  may  be  said  to  maintain  three 
and  a  half  universities  (Fribourg  is  bilingual).  At  all  geography  is  repre¬ 
sented.  Each  group  draws  its  inspiration  from,  and  belongs  to  the  school 
of  thought  of,  the  country  whose  language  it  speaks.  At  the  University 
of  Fribourg  Professor  Paul  Girardin,  a  pupil  of  V^idal  de  la  Blache,  in  addition 
to  doing  physiographic  work  has  written  an  excellent  account  of  Fribourg 
as  a  study  in  city  geography.*®*  Like  Luxemburg,  in  the  principality  of 
that  name,  which  also  deserv’es  monographic  treatment,  Fribourg,  with  an 
upper  town  on  the  plateau  top  and  a  lower  town  in  the  valley  bottom  of 
the  entrenched  meanders  of  the  river  on  which  it  lies,  lends  itself  admirably 
to  such  a  discussion.  At  the  University  of  Lausanne  Professor  C.  Biermann 
likewise  does  distinctive  work  in  city  geography,  having  written  an  excellent 
study  of  Lausanne*®*  and  its  hinterland,*®*  besides  discussing  Swiss  cities 

***  Dc  middripunten  van  bewoning  in  Nrderland  voorhrvn  rn  thana,  Tijdschr.  Kon.  Ntderl.  Atrdrijksk' 
G€nool.,  Vol.  3S.  1911.  PP-  1-38  and  i74-ai$.  with  four  mapa  ahowing  atatua  in  I79S.  1840,  1880.  and  1930. 

**■  H.  Blink:  Eindhoven  ala  ecooomiach  centrum,  Tijdsckr.  Econ.  Gtofr.,  Vol.  11,  t930,  pp.  307-313;  H.  van 
Velthoven:  Dr  ligging  en  uitbieiding  van  Eindhoven.  Tijduhr.  Ko*.  S*d€rl.  Aardrijksk.  Ctnoot..  Vol.  38,  1921. 
PP-  397-399.  with  map,  1:30,000,  ahowing  growth  ainoe  1851. 

**  H.  J.  Moerman:  Ooatfriealand,  Ttjduhif.  Km.  Sederl.  AarJriJIuk.  Ctno<4.,  Vol.  38,  I93l.  pp.  665-688. 

**  Cf.  alao  hia:  Onderaoek  naar  de  oudate  kaaiten  van  de  omgeving  van  New  York,  ibid.,  Vol.  35.  I9i8.  pp. 
335-360. 

F.C. Wieder:  The  Dutch  Diacovery  and  Mapping  of  Spitabergrn  (i59fr-i839).  Publiahed  by  the  Nether- 
landa  Miniatry  of  Foreign  Allaiia  and  the  Royal  Dutch  Geographical  Society,  Amaterdam.  1919. 

*•>  Tijdsckr.  Korn.  Stdtrl.  Aardrijksk.  Ctnoot.,  Vol.  36.  1919,  pp.  317-319;  Vol.  37.  1930,  pp.  354-355;  Vol. 
38,  1931,  pp.  313-314. 

***  Twelfth,  ibid.,  Vol.  36,  1919.  Pp.  551-558;  Thirteenth,  ibid.,  Vol.  38.  1931.  pp.  746-749- 

*"  Fribourg  et  aon  aite  gfographique:  £tude  de  gfographie  urbaine,  BuU.  Soc.  SenchdUloise  d*  Ciogr., 
Vol.  30,  1909-10,  pp.  117-138. 

***  Situation  et  aite  de  Lauaanne:  £tudea  de  gfographie  urbaine,  ibid.,  \'ol.  35,  1916,  pp.  133-149  (abatractni 
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in  ^eneral.“®  He  has  also  made  a  study  of  transhumance  in  Valais,  the  upp>er 
Rhone  valley,*"  and  of  the  geographical  basis  of  civilizations.*"  Professor 
Maurice  Lugeon,  the  well-known  geologist  of  the  Alps,  is  also  a  member  of 
the  facultN'  at  Lausanne.  His  pupil.  Professor  Emile  Argand  of  the  Univer¬ 
sity  of  NeuchStel,  has  recently  published  a  standard  synthesis  of  our  present 
knowledge  of  the  structure  of  the  Western  Alps.*"  Swiss  geography  has 
sustained  a  great  loss  in  the  death  of  Professor  Charles  Knapp  in  August, 
iq2i.*"  Professor  Knapp  occupied  the  chair  of  geography  at  the  University 
of  XeuchStel.  He  was  an  indefatigable  worker.  He  founded  the  Geograph¬ 
ical  Society  of  Neuchitel  and  made  its  Bulletin  a  scientific  force.  He  edited, 
with  G.  Michel,  the  series  of  map®  entitled  Documents  Cartographiques  de 
Ghgraphie  Economique  in  which  many  valuable  maps  appeared;  likewise  a 
monumental  geographical  dictionary  of  Switzerland.***  At  the  University  of 
Geneva  physical  geography  is  represented  by  Professor  Emile  Chaix;  he  is  at 
present  annually  engaged  in  the  study  of  the  Sw  iss  National  Park  in  the  En- 
gadine,  with  his  son  Dr.  Andr^  Chaix,  who  is  instructor  of  geography  at  the 
university.  Political  geography  is  represented  by  Professor  William  Rosier. 

.^t  the  University  of  Berne,  where  the  department  was  created  and 
organized  by  Professor  Bruckner,  now  of  Vienna,  Professor  R.  Zeller  has 
recently  replaced  Dr.  Hermann  Walser,  who  died  in  1919.***  Among  his 
contributions  to  local  geography,  which  are  characterized  by  much  insight, 
may  be  mentioned  a  study  of  villages  in  the  Sw'iss  Foreland  in  the  canton 
Berne.***  He  also  wrote  an  explanation  of  the  admirable  wall  map  of 
Switzerland  in  i  :  200,000  which  was  prepared  under  government  auspices.*** 
Dr.  Fritz  Nussbaum,  instructor  in  geography  at  Berne,  has  w^orked  in 
Swiss  physiography***  as  well  as  human  geography.**®  At  the  University 
of  Basel  Professor  Hugo  Hassinger,  formerly  of  Vienna  and  editor  of  the 
recently  discontinued  Austrian  journal,  Deutsche  Rundschau  fur  Geographic 
und  Statistic,  occupies  the  chair  of  geography .*•*  His  work  has  dealt  mainly 
with  Austrian  lands.***  At  the  University  of  Zurich  Dr.  H.  J.  Wehrli  is 

Ghgraphie  det  villes  suiMe»,  44t  Annuaire  Soc.  Suisu  dt  V Enstitntmtnl  Secondairt,  pp.  ist-l77. 

Le  Valaii,  Rettu  Alpint:  Stctio*  Lyonnaise,  Vol.  14.  1908,  pp.  .^6I-28s. 

**  Le  cadre  gtegraphique  dea  civiliaationa,  Atti  dd  X  Congr.  Inl€rnat.  di  Ctogr.  Rom«  ipij,  Rome,  191S.  pp. 
1047-1072. 

I'arc  de«  Alpet  occidentalea.  Edogat  Ctologicat  Helvetiat,  Vol.  14.  No.  1,  Lauaanne,  1916. 

**  For  biographical  appreciationa  aee  BtiU.Soc.Setuhdteioise<UGtogr.,Vol.  30,  1921,  pp.  s-12  (byC.Biennann), 
Ann.  dt  Clogr.,  Vol.  30,  1921,  p.  466  (by  C.  Biermannl.and  Lo(^otr.,\'ol.  36.  1921,  pp.  43S-436  (by  P.  Girardin). 

**  Dictionnaire  gfographique  de  la  Suiaae,  6  vola.  and  atlas,  NeuchAtd,  1902-10  (there  ia  also  a  German 
edition). 

**  For  biographical  notice  see  Rudolf  Zeller;  Hermann  Walser,  Prtermannt  Mitt.,  Vol.  65,  1919.  p.  6$. 

DOrfer  und  Eiiuelhdfe  rsriachen  Jura  und  Alpen.  46  pp.,  Senjahrs-Blatt  Litt.  CtstU.  Bern  auf  das  Jahr 
toot,  Berne,  1900. 

**Die  Schweia;  Ein  Begleitwort  aur  eidgenOasischen  Schulaandkarte,  3rd  edit.,  Berne,  about  1907  (French 
translation  by  C.  Biermann,  Berne,  1909), 

**Die  Tftler  der  Schweiaeralpen:  Eine  geographiache  Studie,  il6  pp.,  Berne,  1910. 

**  Die  Volkadichte  des  li^ntons  Bern,  nebat  Beinerkungen  Uber  die  Darstellung  der  Volkadichte  in  der 
Scbweia.  Mitt.  Naturforschtndtn  CtstU.  Btrn,  1919. 

*  Cf.  hia  inaugural  address:  Cber  einige  Aufgaben  geographiacher  Forschung  und  Lehre,  Kartogr.  and 
Sckulgtogr.  Ztitsckr.,  Vol.  t,  1919,  pp.  65-76,  Vienna. 

**  E  g.  Die  mdhriscbe  Pforte  und  ihre  benachbarten  Landschaften,  313  pp.,  map  in  l  :  750,000,  Abkandl. 
Ctogr,  CtstU.  Witn,  V’ol.  11,  No.  a,  1914;  Bemerkungen  Uber  die  Sudostgrenae  des  deutschen  Siedlungsgebietes, 
Ctogr.  Ztitsckr.,  Vol.  25,  1919,  PP.  215-219. 
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professor  of  geography.  He  contributed  the  section  on  India  and  Farther 
India  to  Karl  Andree’s  “Geographic  des  Welthandels.”**  Dr.  A.  de  Quer\  ain. 
known  for  his  crossing  of  Greenland,  is  instructor  in  geography  and  meteor- 
olog>'.  Mention  should  be  made  of  Professor  F.  Becker,  professor  of  carioj;- 
raphy  at  the  Zurich  Polytechnic  Institute,  as  representative  of  the  Swis-; 
school  of  cartography,***  of  whose  plastic  representation  of  relief  by  means 
of  natural  colors  and  shadows  the  firm  of  Kiimmerly  and  Frey  of  Berne, 
publishers  of  the  school  wall  map  referred  to  above  and  many  other  maps, 
are  possibly  the  best  exponents.  In  the  way  of  map®  Switzerland  has  a 
valuable  collection  in  the  Mus^  Cartographique  of  Geneva,  which  contains, 
besides  others,  all  the  maps  drawn  for  Elis^  Reclus’  “Nouvelle  Gtographie 
Universelle”  by  Charles  Perron.  An  excellent  relief  model  of  Switzerland 
by  Perron  is  in  the  foyer  of  the  University  of  Geneva,  and  large-scale 
models  of  the  Bernese  Oberland  and  other  mountain  groups,  as  well  as  a 
series  of  map®  illustrating  the  developnnent  of  the  cartography  of  the  Alp®, 
are  in  the  Alpine  Museum  in  Berne.*** 


Austria 

Austria,  like  German  Switzerland,  forms  p>art  of  the  German-sp)eaklng 
world  of  thought.  With  the  universities  political  barriers  have  not  counted: 
Germany,  German  Switzerland,  and  Austria  have  been  a  unit  and  their 
professorship®  have  been  interchangeable.  Among  geographers  who  have 
crossed  the  boundaries  are  Professor  Penck  of  Berlin,  long  at  Vienna 
(1885-1906);  Professor  Bruckner  of  Vienna,  who  built  up  the  depiartmcnt 
at  Berne  (1888-1904)  and  then  went  for  a  short  time  to  Halle  (1904-06); 
Professor  Philipp®on  of  Bonn,  who  w'as  for  a  short  time  in  Berne  (1904-06): 
Professor  Friederichsen  of  Konigsberg,  who  succeeded  Professor  Philipp®on 
at  Berne  for  two  years  (1907-09);  Professor  Gustav  Braun  of  Greifswald, 
who  during  p>art  of  the  war  was  serving  in  the  German  army  while  professor 
at  the  Swiss  University  of  Basel;  and,  among  recent  appointees.  Professor 
Hassinger  of  Basel,  who  went  there  from  Vienna,  and  Professor  Krebs,  who 
went  from  Vienna  to  Wurzburg  and  then  to  his  present  chair  at  Freiburg. 
This  relation  to  the  German  world,  possibly  more  intimate  since  the  cessation 
of  Austria’s  orientation  toward  southeastern  Europo,  should  obviously  be 
borne  in  mind  in  any  consideration  of  science  in  Austria. 

Austria  now  has  three  universities,  Vienna,  Graz,  and  Innsbruck.  At  all 
geography  is  represented.  At  V’ienna  there  are  two  professorship®,  occupied 
by  Professor  Eduard  Bruckner,  author  of  the  theory  of  climatic  pieriodicity 
which  bears  his  name  and,  with  Penck,  investigator  of  the  glacial  epx)ch  in 


"*  V'order-  und  Hint«r-Indien,  pp.  513-673  in  *Kar1  Andree*  Gcographie  det  Wdthandelt,*  Vol.  a,  Fnnidort 
ipii. 

xSome  of  the  phnae*  of  iu  development,  eapecinlly  of  topogrmphic  mappins,  are  iketched  in  F.  Beckrr. 
Die  ichweiaeriacbe  Rartofraphie  im  Jahre  1914  (Landemuiatellung  in  Bern):  We«en  und  Aufgaben  einer 
Landeaufnahme.  87  PP-.  Sclnmt.  ZtUsckr.  far  A'tUltrit  und  C*nie,  Frauenfeld,  1915. 

**Cf.  R.  Zeller:  Ein  Rundgang  durch  dai  SchweUeritche  Alpine  Museum  in  Bern.  36  pp.,  3rd  edit.,  Bernr 
1913- 
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the  Ali>s.  and  by  Professor  Eugen  Oberhummer,  who  has  specialized  in 
historical  geography.  Professor  Oberhummer  is  president  and  Professor 
Bruckner  is  one  of  the  vice-presidents  of  the  Vienna  Geographical  Society, 
which,  through  its  contact  with  academic  circles,  has  maintained  a  high 
standard.  In  November,  1916,  the  Society  celebrated  its  sixtieth  anniver- 
saiy.  On  this  occasion  Profess<)r  Bruckner  discussed  the  Society’s  activities 
and  the  progress  of  geography  in  Austria  during  the  preceding  ten  years.** 
.■\niong  his  recent  publications  is  a  pap>er,  partly  based  on  the  observ'ations 
made  during  the  American  Geographical  Society’s  Transcontinental 
Excursion  of  1912,  on  the  Great  Lakes  and  their  commercial  importance.*^ 
Professor  Oberhummer  published  in  1917  a  valuable  work  on  the  racial 
origin  and  historical  development  of  the  Turks,**  and  another  on  the 
jxjoples  of  the  Balkan  Peninsula.**  Recently,  for  the  fourth  centenary’  of 
Magellan’s  circumnavigation  he  wrote  a  critical  account  of  the  voyage, 
with  maps  of  the  route  of  the  fleet  through  the  Strait  of  Magellan  and 
the  East  Indian  archij)eIago.*^®  Geography  is  further  represented  at  Vienna 
by  Dr.  Erwin  Hanslik  and  Dr.  Otto  Lehmann.  Dr.  Hanslik  is  known  for 
his  studies,  important  as  to  geographic  method,  of  the  contact  betw’een  Slav 
and  Teutonic  civilizations,  one  of  which  deals  with  the  German  city  of  Biala 
in  Galicia.*”  Dr.  Lehmann  specializes  in  physiography.  Among  his  recent 
papers  are  a  study  of  the  Plateau  of  Langres,*”  the  margin  of  the  Paris 
Basin  overlooking  the  Sa6ne  depression,  observations  for  which  were 
made  on  Professor  Davis’  excursion  in  France  early  in  1912,  and  a  discussion 
of  river  sources.*^*  Among  other  members  of  the  Vienna  faculty  whose 
work  has  geographical  bearing  may  be  mentioned  the  ethnographer  Professor 
Michael  Hal)erlandt,  who  has  recently  published  a  book  on  the  peoples  of 
Europe  and  the  Orient,*”  and  Dr.  Hans  M2ik,  who  contributes  a  definition 
of  the  Orient.*** 

At  Graz  the  chair  of  geography  is  occupied  by  Professor  Roljert  Sieger, 
joint  editor  with  Professor  Franz  Heiderich,  of  the  School  of  World  Com¬ 
merce  of  V’ienna,  of  the  excellent  re-creation  of  Karl  Andree’s  “Geographie 
des  Welthandels,”  to  the  final  fourth  volume  of  w  hich  he  has  contributed 


Die  k.  k.  Geogr.  GesellKhaift  und  die  Entwicklung  der  Geographie  in  Otterreich  in  den  leUten  lo  Jahren. 
Xiitt.  k.  k.  Geotr.  CtuU.  Wien,  Vot.  6o,  1917,  pp.  9-28. 

Die  Groaaen  Seen  Nordamerikas  und  ihre  Bedeutung  fUr  den  V'erkehr,  ibid.,  V’ol.  61,  1918,  pp.  361-406, 
**  Die  TQrken  und  das  Osmaniache  Reich,  its  pp..  Leipsig.  1917  (somewhat  expanded  from  original  publi¬ 
cation  in  Ceogr.  Zeitsekr.,  Vol.  aa,  1916,  pp.  65-87,  6ia-632.  Vol.  aa.  1917,  PP.  78  ff.  and  133  ft.). 

**  Die  I^kanvOlker.  Voririt*  dee  Vereins  tur  Verbreilunt  natnrwiss.  Kenninisse  in  Wien,  Vol.  57.  I9I7. 
pp.  263-332. 

Ferdinand  Magellan  und  die  Bedeutung  der  ersten  Erdumsegelung,  .WiU.  Geogr.  Gesell.  Wien,  \'ol.  64. 
1921,  pp.  18-48. 

Biala,  eine  deutsche  Stadt  in  Cialisien:  Oographiache  Untersuchung  des  Stadtproblems,  264  pp., 
Vienna,  1909. 

’’’'Das  Plateau  von  Langres*  und  die  Hochfliiche  mit  der  Festung  Langres,  Mitt.  k.  k.  Geop.  GeseU.  H'lVn, 
Vol.  58.  1915.  pp.  43l-4Sa. 

Cber  Fluas-  und  BachursprUnge  in  den  Rilckenlandschaften  des  feucht-gemlasiglen  Klimar,  ibid., 
Vol.  61,  1918,  pp.  1 13-142. 

Die  Vdtker  Europas  und  des  Orients,  273  pp.,  Leipsig,  1920. 

'^Was  ist  Orient?  Eine  Untersuchung  auf  dem  Obiete  der  politischen  Geographie,  Mitt.  k.  k.  Geop. 
GeseU.  Wien,  Vol.  61,  1918.  pp.  191-208. 
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a  summarizing  section  on  the  classification  of  the  economic  regions  of  the 
world,*™  Recent  of  his  w  ritings  in  political  geography  deal  w  ith  the  relation 
lietween  a  state  and  its  territory- ,**^  the  state  as  an  economic  organism,*™ 
the  geographical  basis  of  the  former  Austria-Hungar\',*^*  and  the  braader 
geographical  aspects  of  the  difference  in  gauge  of  railway  systems  over 
the  w'orld  and  their  influence  on  economic  conditions.**®  Professor  Heiderich 
has  recently  w  ritten  on  economic  geography  in  general***  and  on  the  economic 
geography  of  Austria-Hungary'.*** 

At  Innsbruck  Professor  Johann  Solch  occupies  the  chair  of  geography 
as  successor  to  Professor  Franz  von  Wieser,  the  eminent  historian  of  cartog¬ 
raphy,  who,  at  70,  had  recently  reached  the  retiring  age  at  Austrian  uni¬ 
versities.  Dr.  Richard  Marek,  director  of  the  Academy  of  Commerce  in 
Innsbruck  is  also  connected  with  the  university.  Professor  Solch  contributed 
tw  o  papers  to  Professor  Hettner’s  series  on  the  war  areas,***  one  on  Rumania 
and  one  on  Transylvania,  and  has  recently  published  a  geographical  account 
of  a  pre- Alpine  hill  district  between  Mur  and  Drave  on  the  German-Slovene 
contact  zone.***  Dr.  Marek  wrote  a  series  of  articles  on  the  economic  geog¬ 
raphy  of  southeastern  Europe  and  Asia  Minor  and  the  commercial  relations 
of  these  regions  with  Central  Europe.*** 

The  death  of  Professor  Julius  von  Hann,***  the  eminent  climatologist, 
in  October,  1921,  is  a  world  loss  to  science.  Only  at  the  beginning  of  the 
year,  at  the  age  83,  did  he  turn  over  to  younger  hands  the  editorship  of 
the  Meirorologische  Zritschrift,  which  he  had  guided  for  fifty-five  years. 

Austrian  War  Work  in  Geography 

Like  Germany,  although  on  a  smaller  scale,  Austria  undertook  the 
scientific  investigation  of  the  lands  she  occupied  during  the  war.  For  the 
study  of  the  portion'of  Russian  Poland  which  was  under  Austrian  adminis¬ 
tration — the  section  lying  south  of  5iJ^“  N.,  except  for  a  strip  along  the 


’’'Die  wirtichaftigeogniphitche  Einteilung  der  Erde.  pp.  3-128  in  Karl  Andree't  “GeoKraphie  des  Welt, 
bandelt,*  Vol.  4,  Vienna,  igai. 

Staatsgebiet  und  Staatsgedanke,  %liu.  Crop.  Gesell.  n'lm.  Vol.  62.  1919,  pp.  3-17. 

*'*  Die  Nation  al*  Wirtachaftskdrper,  in  Festachrift  Eduard  Hahn  lum  60.  Geburtatag,  Stuttgart.  1917. 
Die  geographiachen  Grundlagen  der  Oaterrekhiach-ungmriacben  Monarchic  und  ihrer  Auaaenpolltik. 
Ctop.  Ztitsthr.,  Vol.  21,  191s.  pp.  1-22.  83-ios.  1 21-131. 

***  W’egbahn  und  Spur,  Xlitt.  k.  k.  Gtogr.  Gesell.  Ifka,  Vol.  $9,  1916,  pp.  362-404,  with  map  of  the  world  in 
Eckert 'a  proiection,  i  ;  90.000.000,  ahowing  gauges  of  railroad  aystems. 

’*■  Wirtachaftageographie.  in  Featachrift  der  k.  k.  Ezportakademie,  Vienna,  1917.  abridged  in  Milt.  k.  k. 
Geotr.  Gesell.  H’iea.  \’ol.  60,  1917.  pp.  223-228. 

**'  Die  weltpolitiache  und  sreltwirtachaftliche  Zukunft  von  Oaterreich-Ungarn,  ibid.,  Vol.  59.  t9i6,  pp.  73-ioS 
and  137-169;  Die  Grundlagen  der  Agrarwirtachaft  Oaterreicha,  ibid.,  pp.  727-735. 

'"Der  aiebenbUrgiache  Kriegaachauplatx,  Gtop.  Zeitsekr.,  Vol.  23,  1917,  p.  257  ff.;  Der  rumkniache  Krieg<- 
achauplatx,  ibid.,  p.  409  ff. 

*"  Die  Windiachen  BUhel,  Xtiu.  Geogr.  Gesell.  Wien,  Vol.  62.  1919,  pp.  220-226  and  241-276. 

*"  Sildoat-Europa  und  Vorder  Aaien:  Wirtachaftaleben  und  Handelabexiehungen  beaondera  mit  dem 
Deutachen  Reiche  und  der  baterreichiach-ungariachen  Monarchic.  Geop.  Zeitsekr.,  Vol.  22.  1916,  pp.  139-161 
(the  landa  on  the  lower  Danube),  441-458  (former  European  Turkey  and  Montenegro),  510-527  (Greece). 
V’ol.  23,  1917.  p.  365  ff.  and  422  ff.  (Aaiatic  Turkey). 

••Obituariea  in  Ueteorol.  Zeitsekr.,  Vol.  38,  1921,  pp.  32 1-327;  Geogr.  Rea.  (by  R.  DeC.  Ward).  Vol.  la,  1921. 
p.  312;  Ann.  de  Gtop.  (by  Angot',  V'ol.  31.  1922,  pp.  Ann.  Hydrop.  und  Uarit.  Meleorol.,  Vol.  11. 

1921.  pp.  337-338. 
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Silesian  border — **^a  Study  Commission  was  created  late  in  1916  and 
attached  to  the  Military-  Government  of  Lublin.***  Its  program  was  mainly 
directed  to  detailed  studies  in  the  natural  sciences,  and  it  therefore  did  not 
produce  any  synthetic  geography  of  the  area  in  its  jurisdiction.  Indeed  this 
area  is  covered  in  the  Handbook  of  Poland  by  the  German  commission 
already  referred  to.  But  the  main  Austrian  field  of  work  was  the  western 
Balkan  Peninsula,  esjjecially  Serbia,  Montenegro,  and  Albania.  Of  most 
of  this  region  adequate  topographic  maps  were  lacking,  and  the  .\ustrian 
army  engineers  undertook  its  sur\ey.***  Before  the  war  ended  sheets  in 
I  :  50,000  had  been  completed  of  northern  Serbia,  western  Montenegro, 
and  central  Albania.  On  the  basis  of  this  mapping  Dr.  Ernst  Nowack, 
sometime  of  the  School  of  Mines  at  Leoben,  Styria,  carried  out  various 
geological  reconnaissances  in  1917-18.  In  addition  to  the  geology-**®  and 
geomorphology- ,*•*  which  he  discussed  elsewhere,  he  has  described  the 
geography***  of  this  region  for  readers  of  the  Review.  In  the  summer  of  1916 
Dr.  Kerner  von  Marilaun  of  the  Geologische  Reichsanstalt  had  visited  the 
little-known  North  Albanian  Alps.*®*  Under  the  auspices  of  the  Vienna 
Geographical  Society  and  the  Academy  of  Sciences  a  geographical  and 
geological  expedition  was  sent  to  Serbia.  Professor  Krebs,  then  of  V^ienna, 
the  geographer  of  the  exp)edition,  was  in  the  field  on  two  occasions  of  about 
five  weeks  in  1916,  mainly  in  northern  Serbia  and  the  Novibazar  region. 
He  wrote  several  reports,***  mainly  on  economic  geography.  An  ethno¬ 
graphic  expedition  under  the  auspices  of  the  Ministry  of  Education  and  the 
.\cademy  of  Sciences  was  undertaken  in  1916  by  Dr.  Arthur  Haberlandt, 
instructor  in  ethnography  at  the  University  of  Vienna,  in  southern  Serbia, 
.\lbania,  and  Montenegro.***  In  the  summer  of  1917  a  general  informational 
trip  was  organized  by  the  Army  Press  Bureau  to  the  occupied  Balkan  lands. 
Professor  Oberhummer  was  a  member  of  the  party  that  went  to  Monte¬ 
negro  and  Albania  and  has  given  us  a  geographical  account  of  that  trip.*** 
consequence  of  the  war,  of  sjiecial  interest  to  geographers,  may  here 
be  noted.  Quite  a  number  of  the  scientific  staff  of  the  Military  Geographical 
Institute  of  Vienna,  the  excellent  surv-ey  office  of  Austria,  including  the 


Cf.  J.  G.  Rotbaug:  Verwaltungtgrbietc  biterreich-Ungarns  und  drs  Deutschen  Reichs  in  Polen,  Karlofr. 
und  SchtUteogr.  Ztilsckr.,  Vol.  S,  1916,  pp.  30-32,  with  map  in  I  :  a, 000,000. 

***  Karlotr.  und  Schultiotr.  Zeilschr.,  Vol.  6,  1917,  p.  56. 

Hubert  Ginxt:  Aufgaben  und  Ttltigkeit  der  Kriegsmappierung  auf  der  Balkanhatbinsel,  Mitt.  k.  k.  Ceogr. 
CtmU.  Witn,  Vol.  61,  1918.  pp.  497-S13.  with  index  map.  l  :  1,450,000,  and  samples  oT  topographic  sheets. 

’"Die  geologische  Erschliessung  Alhaniens  im  Kriege.  ibid.,  Vol.  62,  1919,  pp.  211-219;  Die  Grundzilge 
der  Tektonik  Mittelalhaniens,  Centralblatt  fir  Mineralogie,  1920. 

’*  Morphogenetische  Studien  aus  Alhanien,  Zeitschr.  GtsM.  fir  Erdkundt  sa  Berlin,  1920,  pp.  81-117. 

A  Contribution  to  the  Geography  ot  Albania.  Ceop.  Ret.,  Vol.  it,  1921.  pp.  S03-540. 

*’*  Reisaeeindrflcke  aus  den  nordalbaniachen  Alpen,  Mitt.  k.  k.  Ceop,  Gesell.  Wien,  Vol.  61,  1918,  pp.  65-74- 

’**  Vorlftufiger  Bericht  hber  den  ersten  Teil  der  geographiach-geolog’schen  Studienreise  nach  Serbien,  ibid., 
Vol.  59,  1916,  pp.  609-614; —liber  den  zweitenTeil — ,ibid.,  pp.  673-678;  Wirtschaftsgeographische  Beobach- 
tungen  auf  den  beiden  Studienreisen  nach  Serbien,  ibid.,  V-ol.  60,  1917,  PP-  161-216,  with  statistical  tables 
by  Dr.  Hermann  Leiter;  Zur  Verkehrsgeographie  Rasciens  [i.e.  the  former  sanjak  of  Novibazar],  Petermanns 
Mitt.,  Vol.  63,  1917,  pp.  265-269. 

Berichtc  Ober  die  ethnographischen  Arbeiten  im  Rahmen  der  historisch-ethnographischen  Balkan- 
expedition,  Mitt.  k.  k.  Geop.  Ceseil.  Wien,  \''ol.  59.  1916,  pp.  736-742. 

"*  Montenegro  und  Albanien  unter  dsterreichisch-ungariacher  Verwaltung.  ibid.,  Vol.  61,  1918,  pp.  3(3-146. 
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chief  of  the  technical  di\'ision,  Artur  von  Hiibl,  have  been  engaged  by  the 
Brazilian  government  for  two  years  to  co-ordinate  the  existing  survey 
organizations  in  that  country'  and  establish  a  single  organization  to  under¬ 
take  the  uniform  topographic  mapping  of  Brazil.**^  The  Austrian  cartog¬ 
raphers  reached  Rio  de  Janeiro  in  October,  1920. 

Denmark 

Geography  in  Denmark  has  suffered  a  serious  loss  by  the  death,  in  Octol)er, 
1920,  on  his  return  from  a  trip  to  Canada  and  the  United  States,  of  Professor 
H.  P.  Steensby,***  who  occupied  the  chair  of  geography  at  the  University 
of  Copenhagen  since  1911.  An  all-round  modern  geographer  in  all  that  that 
term  implies,  he  had  developed  the  geography  department  at  Copenhagen, 
the  only  one  in  Denmark,  to  a  high  state  of  efficiency.  Fortunately  he  has 
left  us  an  outline  of  his  views  in  a  book  entitled  “Introduction  to  the  Study 
of  Geography  at  the  University  of  Copenhagen,”***  which  would  prove  a 
valuable  guide  to  the  student  of  geography  in  any  country'.  In  it  he  dis¬ 
cusses  such  topics  as  the  method  of  geography  and  the  solution  of  geographi¬ 
cal  problems  and  gives  a  history'  of  the  growth  of  the  various  branches  of 
the  science  and  an  outline  of  the  development  of  geography  as  a  university 
subject.  He  concludes  with  a  systematic  survey  of  landforms  and  their 
modifying  agencies,  including  a  characterization  of  the  humid,  glacial,  and 
arid  cy'cles  of  erosion.  With  Professor  Steensby ’s  work  on  Eskimo  culture 
geography*®*  and  on  the  early  Norse  voyages  to  America*®*  readers  of  the 
Review  are  already'  familiar. 

As  successor  to  Professor  Steensby'  Dr.  Martin  Vahl  was  appH)inted  in 
August,  1921.  Professor  Vahl’s  work  has  been  mainly  in  plant  geography: 
he  collaborated  with  Warming  in  the  prep)aration  of  his  well-known  manual 
of  ecology'  and  some  years  ago  investigated  the  question  of  life  zones  from 
the  phytogeographical  standpoint.*"*  He  has  recently'  published  a  generalized 
map  of  the  vegetation  regions  of  South  America  based  on  climate.*®* 

Of  other  recent  results  of  geographical  work  in  Denmark  may  be  men¬ 
tioned  a  comprehensive  geographical  handbook  of  Denmark*®*  by  numerous 
authors  under  the  editorship  of  Daniel  Bruun,  historian  of  the  early  Norse 


Einrichtunc  cine*  militargeoKraphiichen  InstituU  in  Brasilien  durch  Oateireichische  Militiirgeographeii. 
Kartotr.  und  ScktUtrotr.  Zeilsckr.,  Vol.  9.  igai,  p.  i6. 

•••  See  obitunry  notice*  in  Gtorajisk  Tidskrift,  Vol.  as.  i9i9-*o,  pp.  *62-263.  and  MtddeUlttr  om  Grdnlaml 
Vol.  37.  pp.  Mi,  1921. 

***  Inledning  til  det  geografioke  Studium  ved  Kdbenhavn*  Univenitet,  190  pp.,  Copenhagen,  1920. 

***  An  Anthropogeographical  Study  of  the  Origin  of  the  Eskimo  Cultute,  kitddeUlser  om  CrotUand,  Vol.  S3, 
pp.  39-228,  1917  (cf.  Clark  Wiasler  in  Ceotr.  Ret.,  Vol.  9,  1920.  pp.  125-138). 

***  Norsemen'*  Route  from  Greenland  to  Wineland,  ideddeUUer  om  Grtnland.  Vol.  sh.  pp.  140-202.  1917; 
al*o  reprinted  a*  separate  book,  109  Pp..  Copenhagen,  1918. 

••  Zone*  et  biochore*  gfographiquea,  OttrysitI  Kong.  DanskeVidensk.  Selsk.  Forkdl.,  1911.  No.  S  ( “  PP  269- 
3«7). 

•••Vegetationskort  over  Sydamerika,  Ceotra/Uk  Tidskrift,  V’ol.  25.  1919-20.  pp.  197-204.  with  map  in 
1  :  60,000,000. 

**•  Danmark:  Land  og  Folk:  Hi*tori*k-topogiafi9k-*tati*tUk  Haandbog.  Edited  by  Daniel  Bruun  with  the 
coUabotation  of  a  number  of  spccialUt*.  a  vol*.  (Vol.  i,  663  pp.;  Vol.  a.  429  PP-).  Copenhagen,  1919.  (Prafe**<>r 
Steensby'*  contribution.  ‘Danmark*  Natur,*  i*  noticed  in  the  Ceogr.  Rn.,  V'ol.  12. 1922,  p.  327.) 
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settlement  in  Greenland  under  Kric  the  Red;**^  a  new  edition  of  a  Cierman 
translation*'*  of  Warming’s  manual  of  ecology;  and  an  anthropogeographical 
study  of  Farther  India.*'^’'  In  the  pre-eminently  Norse  field  of  Arctic  geog¬ 
raphy.  an  invaluable  summary  of  the  geography  of  Greenland,*'^*  with 
atlas,  has  just  appeared  in  the  Meddelelser  om  Gr^nland,  in  commemoration 
of  the  bi-centenary  of  the  landing  of  Hans  Egede,  the  “apostle  of  Greenland,” 
and  Knud  Rasmussen  has  given  us  a  general  account  of  the  results  of  his 
Second  Thule  Exf)edition  in  1916-18,®“*  while  outlining  the  plans  for  his 
fifth  expedition.**®  Lauge  Koch,  geologist  of  the  Rasmussen  expeditions, 
in  a  recent  paper***  suggests  structural  continuity  between  the  ancient 
Caledonian  mountain  system  (Scotland  and  Norway)  and  western  Spits¬ 
bergen.  northern  Greenland,  and  northeastern  Ellesmere  Island.  The 
career  of  the  veteran  geographer  of  Iceland,  Thorvald  Thoroddsen,  w'ho 
(lied  in  September,  1921,***  w'as  closed  with  the  publication  of  an  account 
of  his  island  home  and  its  people,***  a  Danish  v'ersion  of  the  Icelandic 
original. 

Norway 

The  foremost  advances  in  geography  in  Norway  center,  of  course,  around 
the  name  of  Nansen.  In  his  scientific  capacity  Dr.  Nansen  is  professor  of 
oceanography  at  the  I’niversity  of  Christiania.  Among  his  recent  publica¬ 
tions  are  a  paper  and  book  on  his  cruise  to  Spitsbergen  in  1912***  from  whose 
results  he  makes  deductions  as  to  the  tidal  w'ave  in  the  North  Polar  Basin 
and  the  extension  and  shapie  of  the  basin,  and  a  preliminary  but  fundamental 
study  (with  Professor  Helland-Hansen  of  the  Bergen  Geophysical  Institute)  of 
the  temperature  variation  in  the  North  Atlantic  Ocean  and  in  the  atmosphere 
as  a  basis  for  the  investigation  of  the  cause  of  climatological  v’ariations.®** 

***  Erik  drn  Rode  ug  Nordbokolonierne  i  Gr0nland,  Copenhagen,  1915  (reviewed  in  Gtop.  Ret.,  Vol.  5, 
1918.  p.  2S4-) 

‘^Eugen  Warming'!  Lehrbuch  der  okologiichen  Fdanzengeographie,  von  E.  Warming  and  P.  Graebner, 
2nd  edition.  Berlin.  1918. 

**' Johannes  Reumert:  Nogle  Traek  af  Bagindiens  .^nthropogeograh,  Ceotrajisk  Tidskrift,  \'o!.  26,  1921-22, 
pp.  89-98  and  120-124. 

**■  Gienland  i  Tohundredaaret  for  Hans  Egedes  Lgnding.  2  vols.  and  atlas  {Meddelelser  om  Crtnland,  Vols. 
60  and  61  and  atlas),  Copenhagen,  1921.  The  text  contains  a  174-page  general  account  of  Greenland,  followed 
by  detailed  accounts  of  the  various  districts.  The  atlas  contains  general  maps  in  i  ;  10,000,000  and  detailed  in 
I  :  1,000,000.  An  English  edition  of  the  work  in  3  vols.  is  in  preparation. 

'■*  Grgnland  langs  Polhavet:  Udforskningen  af  Grtfnland  fra  Melvillebugten  til  Kap  Morris  Jesup,  Copen¬ 
hagen,  1919.  English  edition:  Greenland  by  the  Polar  Sea:  The  Story  of  the  Thule  Expedition  from  Melville 
Bay  to  Cape  Morris  Jesup.  New  York,  no  date  (1922?],  with  map  of  new  surveys  in  northern  Greenland 
I  :  2,500,000. 

"*Den  V.Thule-Ekspedition:  Den  danske  Ekspedition  til  arktisk  Nordamerika  under  Ledelse  af  Knud 
Rasmussen.  Ceotrafisk  Tidskrift,  V'ol.  26,  1921-22,  pp.  57-60. 

*“  Stratigraphy  of  Northwest  Greenland.  Meddelelser  fra  Dansk  Oeol.  Forening,  Vol.  5,  No.  17,  map  p.  73 
text  p.  75. 

’■*  See  obituary  notices  in  Geopra^sk  Tidskrtjl,  Vol.  26, 1921-22,  p.  100.  and  this  number  of  the  Geopr.  Rn. 

Island:  Land  og  Folk,  translated  from  the  3rd  edition  of  the  Icelandic  original.  Copenhagen,  1919. 

Spitsbergen  Waters:  Doeanographic  Observations  during  the  Cruise  of  the  *VeslemOy*  to  Spitsbergen  in 
1912,  Kristiania  Videnskapsselskapels  Skrifler:  I,  Mal.-Naturt.  Klasse,  1915.  No.  a,  132  pp.  (reviewed  in  Geogr. 
Ret.,  Vol.  3,  1917,  pp.  500-501);  En  ferd  til  Spitsbergen,  Christiania,  1920. 

Temperatur-Schwankungen  des  Nordatlantischen  Oxeans  und  in  der  Atmosphiire:  Einleitende  Studien 
Uber  die  Ursachen  der  klimatologischen  Schwankungen,  ibid.,  1916,  No.  9,  viii  and  341  pp.  Translated  into 
English,  with  additions  by  the  authors  and  by  Dr.  C.  G.  Abbot,  the  solar  physicist,  as  Smithsonian  Misc.  Colls.. 
Vol.  70,  No.  4,  viii  and  408  pp.,  1920. 
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Geography  at  the  university  is  further  represented  by  two  instructor- 
ships.  one  in  physical  geography,  occupied  by  W.  Werenskiold,  known 
for  his  work  on  the  physiography  of  Norway the  other  in  political  gef)g. 
raphy,  held  by  A.  Arstal.  Professor  H.  Mohn,  who  was  working  up  the 
meteorological  results  of  Amundsen’s  Antarctic  expedition,®^  as  of  his 
previous  expeditions,  died  in  1916.*“  Amundsen  himself  spent  the  winter 
of  1921-22  in  the  United  States,  completing,  with  Dr.  H.  U.  Sverdrup,  at 
the  Carnegie  Institution  of  Washington,  the  preparation  of  the  studies  in 
terrestrial  magnetism  to  be  made  on  his  proposed  drift  across  the  Polar 
Basin  in  the  Maud.  Of  the  first  part  of  this  trip  he  has  recently  published 
an  account.®*  Among  other  publications  of  interest  may  be  mentioned  a 
map,  in  more  detail  than  is  usual,  of  Nicholas  II  Land  and  adjacent  islands 
north  of  Cap)e  Chelyuskin,  Siberia;**®  a  report  on  the  surveys  made  in  1909- 
10  by  Gunnar  Isachsen  in  Spitsbergen,****  an  article  on  the  Lapp  reindeer 
herds  in  Norway  and  their  seasonal  migration  partly  within  Norway  and 
partly  across  the  Non\’egian-Swedish  frontier;***  a  geographical  study  of 
Christiania  by  Dr.  Hans  Reusch.***  director  of  the  Geological  Sur\'ey  of 
Norway,  and  an  important  atlas  of  the  economic  geography  of  Norway.®* 

Sweden 

Modern  geography  is  in  a  high  state  of  development  in  Sweden.  A  rapid 
advance  has  taken  place  in  the  last  few  years,  for  which  an  active  group  of 
younger  men  is  in  no  small  measure  responsible.  The  older  established 
centers,  however,  are  activ'e  also.  The  Swedish  Anthropwlogical  and  Geo¬ 
graphical  Society  of  Stockholm  in  1919  added  to  its  valuable  organ  Ymer, 
in  which  articles  of  general  interest  app>ear  in  Swedish,  a  scientific  quarterly 
of  international  scope  called  Geograjiska  Annaler,  in  which  papers  are 
published  mainly  in  .English,  French,  and  German.  Its  maintenance  is 
guaranteed  for  at  least  fiv’e  years  by  a  gift  of  100,000  crowns  which  was 
made  to  the  society  for  that  purpose.  In  addition  there  are  geographical 
associations,  of  a  more  professional  typ)e  and  centering  around  the  staff  of 

*"  Cf.  e.g.  The  Surface  of  Central  Norway,  Memorial  Vol.  Tranicontinental  Excursion  of  1913  of  the  Amer. 
Ocogr.  Soc.,  New  York.  191S,  PP-  357- j6s. 

Kristitnia  Videnskapsselskaptts  Skri/Ur:  I,  Ual.-Saturr.  Klasst,  1915,  No.  5  (reviewed  in  C*otr.  Rn.. 
Vol.  3,  1916.  p.  484.  and  V'ol.  6.  1918.  pp.  534-535),  and  1916,  No.  3. 

**'  See  obituary  notices  in  Monthly  Wtalker  Rn.,  Vol.  44.  1916,  p.  518,  and  Kortkt  Gtotr.  SelskM>s  Aarbok, 
Vol.  36-37.  1914-16,  pp.  vi-ix. 

***  NordOst  Pasaagen,  Copenhagen,  1931. 

Sortkt  Caotr.  StUkabt  Aarbok,  Vol.  36-37.  1914-16.  opp.  p.  38,  mean  scale,  l  :  4.000.000. 

Gunnar  Isachsen;  Travaux  topographiques  de  I'Expfdition  Isachsen.  1909-10.  Krittiania  VuUntkapt- 
itUkapau  Skn/lar;  I,  Mat.-Satun.  Klasse,  1915.  No.  7, 63  pp.,  srith  map  i  :  300,000  (referred  to  on  pp.  316-218 
in  Chaiiet  Rabot:  The  Norwegians  in  Spitsbergen,  Csogr.  Rn.,  Vol.  8.  1919.  pp.  309-336,  an  article  which  it 
brought  dosrn  to  date  by  M.  Rabot'a  note  in  the  Ceogr.  Rn.,  Vol.  13.  1933,  pp.  303-304). 

Kristian  Nisaen;  tapper  og  ten  i  Norge,  Nortkt  Gtogr.  StUkabs  Aarbok.  Vol.  36-37. 1914-16.  pp.  45-110, 
with  map.  1  ;  3.000,000. 

Kristiania  geograft.  53  pp.,  Christiania,  1913.  with  two  maps  in  1  :  30,000  and  1  ;  10.000. 

***  Per  Nissen:  Okonomisk-geograAsk  atlas  over  Norge  med  en  oversigt  over  de  kulturelle  og  Okonomiskr 
forhold  saerlig  naeringsveiene.  Utarbeidet  med  statsbidrag  under  medvirken  av  mange  fagmaend.  (Atlas  of 
the  economic  geography  of  Norway  srith  a  survey  of  the  cultural  and  economic  relations  especially  to  trade. 
Compiled  srith  government  support  and  srith  the  collaboration  of  many  specialists.)  66  pp.  text  and  48  pp. 
maps,  Christiania,  1931. 
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the  geographical  departments,  at  the  three  univ  ersity  towns  of  Gothenburg, 
Upsala,  and  Lund.  The  association  at  Gothenburg  issues  a  journal  at 
irregular  intervals;”®  the  Geografiska  Foreningen  in  Lund  was  founded  in 
Februar>',  1921. 

At  the  University  of  Stockholm  human  geography  is  highly  developed. 

It  is  there  in  the  hands  of  Ur.  Sten  De  Geer,  son  of  Baron  Ue  Geer,  the 
well-known  geologist.  Concentrating  on  the  fundamental  problem  of  popu¬ 
lation  distribution,  he  studied  the  island  of  (iothland”*  and  the  cities  of  the 
Baltic  Sea  region”*  and  then  brought  his  work  to  culmination  in  an  admira¬ 
ble  atlas  of  the  population  distribution  of  Sweden,®*  in  which  the  “dot” 
and  “sphere”  methods  of  representation”*  tried  out  in  the  previous  inv'estiga- 
tions  were  effectively  applied.  Other  publications  of  Dr.  Ue  Geer  deal  with 
suggested  new  administrative  subdivisions  of  Scandinav'ia  on  a  geographic 
basis®*  and  the  political  geography  of  the  New  Europe.®*  At  the  School  of 
Commerce  in  Stockholm  Professor  Gunnar  Andersson,  editor  of  the  geo¬ 
graphical' society’s  publications  and,  until  recently,  its  secretary-general,  is 
professor  of  economic  geography.  In  this  field,  to  which  he  turned  from  his 
earlier  work  in  plant  geography,  he  has  recently  devoted  his  attention  to 
.Australia®*’  and  the  food  lesources  of  the  world.*® 

At  the  University  of  Lund  geography  is  strongly  represented.  In  the 
Faculty  of  Letters  Professor  Helge  Nelson,  devoting  himself  at  first  to 
intensive  studies  of  the  history*  of  settlement  in  the  mining  district  of 
central  Sweden,®*  has  recently  published  an  excellent  pap)er  on  the  human 
regions  of  Sweden,®®  in  which  human  agglomerations  are  the  basis  of  sub¬ 
division,  in  recognition  of  the  fact  that  they  are  outgrowths  of  the  region  in 
which  they  lie  and  expressions  of  its  character.  The  paper  is  intended  to 

•*  Utddtlandtn  frin  Geotraftska  FOreninten  i  Gitebort,  No.  I,  191a;  No.  a,  1917. 

■*  Hefolkningeni  fOrdelning  pi  GottUnd.  Ymer,  V'ol.  aS,  1908,  pp.  240-2SS.  with  maps  in  1  :  300.000  and 
I  :  000,000. 

Storstaderna  vid  bstcrsjOn,  ibid.,  Vol.  3a,  191a,  pp.  40-87,  with  plate  of  maps  of  Baltic  cities  in  i  :  100,000 
»hnwiiic  built-up  area  ceneralized.  Cf.  also  idem:  Die  Grossstadte  an  der  Ostsee,  Zeitschr.  Gesell.  fir  Erdkunde 
SH  Berlin,  191a,  pp.  754-766. 

*0  Karta  6ver  befolkningens  fordelning  i  Sverige  den  i  januari  1917.  Atlas  of  la  plates  in  i  :  $00,000 
accompanied  by  separate  explanatory  text:  Befolkningens  fdrdelning  i  Sverige:  Beskrivning  till  karta  i  skalan 
I  :  $00,000,  a96  pp.,  Stockholm.  1919.  (See  note  in  Geotr,  Rtf.,  Vol.  9,  i9ao.  p.  360,  and  Dr.  De  Geer's  own 
statement  in  the  Geogr,  Rev.  referred  to  at  the  end  of  the  next  footnote.) 

■"On  the  method  of  representation  see  Per  Stolpe:  Till  frigan  om  Gottlands  befolkningrfdrdelning,  Ymer, 
Vol.  a8,  1908,  pp.  413-419;  reply  by  Sten  De  (aeer,  ibid.,  pp.  4Si-45a;  Alfred  Sdderlund;  FOrslag  till  intensitets- 
beteckning  vid  konstruktion  av  Uthetskartor,  ibid.,  VoL  35,  191$,  pp.  a67-a7a;  G.  A.  Larsson:  Intensitcts- 
letcckningar  vid  kartografisk  framsUUlning  av  befolkningsfdrdelningen  i  tgtare  bebyggda  trakter.  ibid.,  pp. 
351-364;  Sten  De  Geer:  A  Map  of  the  Distribution  of  Population  in  Swreden:  Method  of  Preparation  and 
Cieneral  Results,  Geogr.  Rev.,  Vol.  I  a,  1922,  pp.  7a-83. 

Sveriges  landsdelar,  ibid.,  Vol.  38,  1918.  pp.  24-48  (abstracted  in  Geogr.  Rev.,  Vol.  1 1,  ipai,  pp.  143-144). 

**<  Europas  statsgrknser  och  statsomriden  efter  virldskriget,  ibid.,  Vcd.  40.  ipao,  pp.  as3-3oa,  with  map 
iliow-ing  the  foreign  population  elements  within  the  countries  of  Europe  as  now  constituted. 

'"Om  sambandet  mellan  natur  och  kultur  1  Australien,  Ymer,  V’ol.  34,  1914,  pp.  a93-53o;  Australien: 
.N'atur  och  kultur,  Stockholm,  1915  (reviewed  In  Geogr.  Rev.,  Vol.  7.  1919,  pp.  43i-43a). 

'"Vkrt  dagliga  brdd:  NkringsviLxtema  1  virldsproduktionen,  Stockholm.  1916. 

'"Om  kulturgeografien  i  skolan  (examples:  bland  and  VjUtra  Viistmanlands  bergslag),  Fmer,  Vol. 3a,  191a, 
pp.  88-ioa;  En  bergslagsbygd,  ibid.,  VoL  33,  1913.  pp.  a78-35a. 

Geografiska  studier  Over  de  svenska  sUdernas  och  stadslika  orternas  Ikgr.  Lunds  Vniv.  Arsskrift,  N.  S., 
^'lioa  1,  VoL  14.  No.  13,  no  pp.,  1918;  Sveriges  kulturgeografiska  provinser:  Ett  bidrag  till  diskuasionen  om 
S\rnges  landsdelar,  Ymer,  V’ol.  38.  1918,  pp.  341-354  (noticed,  writh  map,  in  Crofr.  Rev.,  VoL  11,  ipai.  pp. 
I44-I4S). 
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furnish  the  foundation  for  a  later  detailed  study  of  Swedish  cities.  Professor 
Nelson  was  in  the  United  States  and  in  Canada  last  summer,  studying  settle¬ 
ment  methods  in  the  northern  Great  Plains  area.  Dr.  John  Frodin  of  the 
Faculty  of  Science  has  dealt  with  the  glacial  features***  and  the  tree  limit**' 
in  northern  Lapland  and,  lately',  w'ith  transhumance  in  an  alpine  grazing 
region  in  central  Sweden  near  the  Norwegian  border.***  In  the  past  summer 
he  was  engaged  in  a  phytogeographical  exfiedition  to  Morocco.***  Dr. 
.■\rnold  Norlind  of  the  Faculty  of  Letters  has  studied  the  question  of  clim.ite 
in  historic  times,  especially  in  northern  and  central  Europe,**®  and,  recently. 
Magellan’s  circumnavigation  of  1521.*** 

At  the  University  of  Gothenburg  the  chair  of  geography  is  occupied  by 
the  well-known  geographer.  Professor  Otto  N'ordenskjold.  He  has  recently 
published  a  concise  and  helpful  history  of  the  development  of  scientific 
geography  during  the  nineteenth  century***  and  has  added  to  his  prev'iou< 
regional  geography***  a  general  geography***  of  the  Polar  lands.  Professor 
.N'ordenskjold  has  recently  returned  from  a  trip  to  Chile  and  Peru.***  Ocean¬ 
ography  is  represented  by  Dr.  Hans  Pettersson,  w'ho  has  recently  been 
investigating  the  relationship  between  meteorological  influences  and 
internal  movements  in  stratified  coastal  waters.*** 

At  the  University’  of  Upsala  physical  geography  predominates.  Dr.  H.  W. 
.■\hlmann,  until  1921  at  the  University  of  Stockholm,  is  doing  advanced 
work  in  physiography  according  to  modern  methods.  In  keeping  with 
his  earlier  expressed  conception  of  geomorphology', **^  and  its  application 
to  lake  shores,***  he  recently  published  an  excellent  physiographic  study  of 
Noi^ay.***  He  followed  this  with  a  preliminary  investigation  of  the  geo- 
morphology  of  southern  Sweden,**®  where  conditions  are  more  obscure  than 
in  the  neighboring  Norwegian  area,  the  study  of  which  in  a  way  served  as 
preparation.  Dr.  .Ahlmann  has  also  successfully  worked  in  economic 

*'  Sign  iakttagrluer  rorande  gUciationcn  i  norra  drlen  ai  Lule  Lappmark,  Ymer,  Vol.  35,  1915.  pp.  98  log. 

**’  Studier  Over  ■kogsgrknaenia  i  nona  dekn  av  Lule  Lappmark.  Lands  Vnir.  Xrsskrift,  N.  S.,  Section  II, 
Vul.  13,  No.  a.  1916  (with  (Wrman  r^um^). 

***  Kabodbebycgelien  I  Kail  och  Offerdal.  Gtntns/iskn  Ann-tUr,  Vol.  i,  1919,  pp.  353-386. 

■»  Ymtr,  VaL  41,  igai,  pp.  356-358. 

***  TUI  frigan  om  det  hittoriska  klimatet,  tkrakUt  I  Nord-  och  Mellaneuropa.  Md..  Vol.  35,  1015.  pp.  83-qi. 

***  FemAo  de  MagalhAes  och  den  fOrsta  vArldsomteglingen  1519-aa:  Till  40O-Ar>minnet.  Ymer,  Vol.  41, 
1941.  pp.  1-24- 

***  Geografiak  Fonkning  og  geografuke  Opdagelaer  i  det  nittcnde  Aarhundrede  (in  aerie*;  The  Nineteen!). 
Century  Described  by  Scandinavian  Scientists,  edited  by  Aage  Friis),  Copenhagen,  1920  (Swedish  edition, 
Stockholm,  1921),  reviewed  in  Csogr.  Rev.,  Vol.  12,  192a,  p.  324. 

■**  PolarvArlden  och  dess  grannlAnder,  Stockholm,  1907  (German  edition,  Leipsig,  1009;  French  edition 
Paris.  1913-) 

SH  Polamatuien  (in  series:  Popular  Scientific  Lectures  at  the  University  of  Gothenburg).  Stockholm,  1918 
reviewed  in  Geogr.  Rsr..  Vol.  I  a,  1922.  p.  324. 

**  En  reaa  I  ^damerikas  KordUlerastater,  Ymer,  Vol.  41.  1921,  pp.  227-253. 

***  Papers  in  Utddel.  Geogr,  FOren.  i  GMebort,  No.  2.  1917.  pp.  29-44.  and  Geotra^skm  Annaler,  Vol.  a.  t920, 
pp.  33-66,  and  Vol.  3.  1921,  pp.  165-182. 

Geomorfologin  som  modem  vetenskap,  Ymer,  Vol.  35.  1915.  pp.  67-82. 

***  Strandionens  allmAnna  morfologiska  utveckling  med  skrskUd  hknayn  tiU  infjdar,  Ymer,  V’ol.  34.  I9>4. 
pp.  241-270. 

Geomoiphological  Studies  in  Norway.  Geogrnjiska  AnnaUr,  Vol.  i.  1919.  pp.  1-148  and  193-252  (reviewr  1 
by  W.  M.  Davis  in  Ceogr,  Rev.,  V’ol.  9.  1920,  pp.  368-369). 

*MSome  Working  Hypotheses  As  Regards  the  Geomorphology  of  South  Sweden,  (ieotra.iska  .Annnier, 
Vol.  2.  1920,  pp.  131-145. 
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geography,  recently  producing  a  thoroughgoing  study  of  northern  Sweden.’*' 
The  work  done  by  the  other  members  of  the  department  of  geography 
(Professor  Axel  Hamberg,  head  of  the  department,  and  Dr.  F.  Enquist) 
relates  mainly  to  the  glacial  geology  of  Sweden.  Professor  Rudolf  Kjell^n 
of  the  political  science  department,  however,  makes  contributions  to 
human  geography.*** 

.Among  other  work  of  interest  may  be  mentioned  J.  G.  Andersson’s 
investigations  in  China,***  where  he  has  been  engaged  since  1914  as  adv'iser 
to  the  Chinese  Government  in  mining  matters,  and  his  association  with 
the  recently  created  Geological  Survey  of  China;’*’  Baron  Gerard  De  Geer’s 
work  in  glacial  and  post-glacial  geochronology,  in  connection  with  which 
he  visited  the  United  States  and  Canada  in  1920,***  and  his  recently  pub¬ 
lished  studies  on  Spitsbergen;*'**  and  Professor  Carl  Skottsberg’s  expedition 
to  the  eastern  Pacific  islands.***  Among  noteworthy  publications  the  first 
volumes  published  of  Sven  Hedin’s  elaborate  work  on  Southern  Tibet,*** 
with  a  map  of  Central  Asia  and  Tibet  in  i  :  1,000,000,  stands  foremost. 


Finland 

In  keeping  with  the  general  high  cultural  lev'el  of  Finland,  geography  has 
long  been  in  an  advanced  state  of  development  in  that  country,  and  even 
greater  progress  may  be  expected  as  a  result  of  the  newly  acquired  pwlitical 
independence.  For  over  thirty  years — since  1888 — two  geographical 
societies  have  existed  in  Helsingfors,***  the  Sallskapet  for  Finlands  Geografi 
(Soci^t6  de  Gtegraphie  de  Finlande)  and  the  Geografiska  Foreningen  i 
Finland  (Soci^t^  Finlandaise  de  G^ographie).  The  former,  devoting  itself 
almost  exclusively  to  the  geography  of  Finland,  has  since  1889  issued  a 
valuable  journal,  Fennia,  in  which  its  researches  are  published,  with  sum- 


***  Tbe  EooDomical  Gcosraphy  of  Swedish  NoiTland,0'«ofriV(5iks  aniiaJer,Vol.3,  lyii,  pp. 97-164  (.abstracted 
in  tbe  Gtogr.  Rer.,  Vol.  la,  1922,  pp.  132-133). 

■*  Inlednitif  till  Sveriges  geografi,  Gothenburg;  Die  Groasmichte  der  Gegenwart,  Lripsig,  about  1915 
(German  translation;  post-war  adaptation  as:  Die  Groasmichte  und  die  Weltkrise,  Leipsig,  1920). 

**  Professor  J.  G.  Anderaaon's  forskningar  i  Kina,  Ymer,  Vol.  39,  1919,  pp.  157-173  (sec  also  notice  in 
GVorra/Uks  AnnaUr,  Vol.  l,  1919.  PP.  387-388). 

J.  G.  Anderaaon:  The  National  Geological  Surrey  of  China,  Cmgrajiska  AnnaUr,  Vol.  3,  1921,  pp.  305- 

310. 

See  note  in  Gtotr.  Rev.,  Vol.  11.  1921,  p.  139. 

On  the  Physiographical  Evolution  of  Spitsbergen,  Explaining  tbe  Present  Attitude  of  the  Coal- Horizons. 
hfotra/uka  AnnaUr,  Vol.  I,  1919.  pp.  161-192,  with  map,  1  :  500,000  (reviewed  in  Ceofr.  Rn.,  Vol.  8,  1919. 
pp.  283-285);  Om  Spetsbergens  natur  1  Sveagruvans  omneid,  Ymer,  VoL  39.  1919,  pp.  240-277,  with  map, 
I  :  100,000. 

Till  Robinson-6n  och  virldens  inda,  Stockholm,  1918  (reviewed  in  Ceofr.  Rev.,  Vol.  12, 1922,  pp.  324-325). 
See  also  iAam:  The  islands  of  Juan  Fernandes,  Gaop.  Raw.,  Vol.  5, 1918,  pp.  362-383. 

**  Southern  Tibet:  Discoveries  in  Former  Times  Compared  With  My  Oam  Researches  in  1906-1008,  9 
vols.  (Vois.  I,  2,  3,  5  so  far  published.  Stockholm,  1916-17).  atlas  of  Tibetan  panoramas  (Stockholm,  1017). 
and  separate  maps:  route  surveya,  1906-08, 26  sheets  in  1 : 300,000  fi2  published,  191 7);  40  sheets  in  i :  200,000; 
map  of  Central  Asia  and  Tibet,  i :  1,000,000  in  15  sheets  (two  published,  1917).  (See  a  discussion  of  tbe  his- 
lorico-grographical.  cartographical,  and  geomorphological  phases  of  the  work  in  Ymer,  Vol.  38,  1918,  pp. 
101-186,  and  review  in  Gaotr.  Ret.,  Vol.  10,  1920,  i>p.  424-425). 

''*Cf.  e.g.  Expost  det  travaux  gtographiques  executts  en  Finlande  jusqu'en  1895:  Communication  faite 
au  6tme  Congrfa  Internationa]  de  Gtogiaphie  8  Londres.  189s.  par  la  Socittt  de  Gtographie  de  Finlande,  Hel- 
singfora,  1895.  pp.  7-8. 
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maries  in  (German,  French,  or  Flnglish.  The  latter  has  taken  all  of  geography 
as  its  field  and  has  published  two  journals,  the  one,  since  1888,  Geografiska 
Foreningens  Tidskrift  (called  Terra  since  1913),  with  articles  of  general 
interest  in  Swedish  and  Finnish  only,  and  the  other,  since  1892,  Meddelanden 
af  Geografiska  Foreningen,  with  major  contributions  in  the  two  national 
languages  but  with  (German,  French,  or  English  r6sum6s.  In  1921  both 
societies  were  amalgamated,**®  retaining  the  name  and  journal  of  the 
former.  It  is  not  known  whether  the  journals  of  the  latter  have  ceased 
publication. 

The  work  of  the  Geografiska  Foreningen  centers  about  the  names  R. 
Hult  and  J.  E.  Rosberg  and  is  thereby  closely  associated  with  the  develop¬ 
ment  of  geography  at  the  University  of  Helsingfors.**'  About  at  the  time  of 
the  founding  of  the  two  societies  an  instructorship  in  geography  was  estab¬ 
lished  at  the  university  and  Dr.  Hult  was  called  to  occupy  it.  He  organized 
a  department  of  geography  in  1890  and  through  his  work  in  the  univ’ersity 
iKxrame  one  of  the  leading  contributors  to  the  renascence  of  geography  in 
Finland  and  to  its  recognition  as  a  science.  One  asjiect  of  Dr.  Hult’s  work 
is  familiar  to  American  geographers  l)ecause  of  the  fact  that  Professor  Ward 
has  repeatedly  called  attention  to  his  sulxlivision  of  the  earth  into  climatic 
provinces.***  Dr.  Hult  died  in  1899.  In  1902  the  instructorship  was  raised 
to  an  associate  professorship,  and  later  to  a  full  professorship,  and  Professor 
J.  E.  RoslxTg,  the  present  incumbent,  was  called  to  the  chair.  From  that 
day  to  this***  he  has  been  an  active  worker  in  the  improvement  of  geography 
in  the  schools,  and  was  one  of  the  chief  memorialists  of  the  petition  to  the 
government  on  that  question.***  In  1907  the  position  of  director  of  seminar 
work  in  the  department  was  created  and  Dr.  J.  G.  Grand,  well-known  for 
his  physiographic  work  in  Mongolia  and  the  Altai,  the  latest  results  of 
which  have  recently  appeared,***  was  appointed.  In  1908  an  instructorship 
was  established  and  Dr.  I.  Leiv'iska,  the  present  incumbent,  appointed. 
He  has  recently  published  a  comprehensive  study,  based  on  ten  years’ 
work,  of  the  Salpausselka,***  the  great  terminal  moraine  which  forms  the 
southern  border  of  the  Finnish  lake  district. 

.■\t  Abo  a  university  (Academy)  with  Swedish  as  the  official  language  was 
opened  in  1919,  but  only  geology-  (H.  G.  Backlund),  not  geography  is 
represented.  Whether  geography  forms  p>art  of  the  curriculum  of  the 

*•  Indrx  Grneralw:  Annuairc  gfn^l  drt  univrraiti*.  etc..  2nd  iMur.  Paris.  1921,  p.  1344. 

•»  See  L'enaeigneroent  de  la  gfographie  en  Fintande:  Expoat  sommaire  pt^sent^  par  la  Soctft^  Finlandai-r 
de  Ci^ographie.  MiddH.  Geofr.  Fdren.  i  Finland,  Vol.  8.  1907-09,  loth  article,  sections  on  the  university,  pp. 
14-19.  and  on  the  Soci8t8  Finlandaise  de  Gfosraphie,  pp.  19-21. 

Jordens  klimatomriden:  FOrshk  till  en  indelning  of  jordytan  efter  klimatiska  grunder,  Utddel.  Ceop. 
Fdren.  i  Finland,  Vol.  1.  1892-93.  pp.  140-201,  with  map  of  world  in  Mollsreide's  projection,  i  ;  iso,ooo.o<«) 
See  Ward  in  Bnll.  Amer,  Geogr.  Soc.,  Vol.  38.  1906.  pp.  472-474.  with  Hull's  map  in  Mercator's  projection, 
equatorial  scale,  i  :  97.000.000;  and  ibid.,  Vol.  46.  1914.  P-  i>o- 

***Geografin  och  dess  studium  i  Finland,  sarskilt  Abo.  Abo  Akad.  Artskrift,  1918. 

Geografiska  Fdreningen  inlaga  till  K.  Senaten  i  geograh  frigan,  Geogr.  Fbrtn.  Tidskrift,  Vol.  18.1906, 
pp.  161-166. 

Les  formes  du  relief  dans  I'Altai  russe  et  leur  ten8ae:  ^tude  morphologique.  Ftnnia,  Vol.  40.  No.  2.  128 
pp.  (reviewed  in  the  Geogr.  Rn ,  Vol.  11.  1921.  pp.  ISS-156). 

*■  Der  Salpausselkk  (in  German).  Fmnia,  Vol.  41,  No.  3,  388  pp..  1920,  arith  map  i  :  400,000. 
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Finnish-language  university  which  w'as  to  be  opened  also  at  Abo  in  iq’i 
is  not  known. 

The  Sallskapet  for  Finlands  Geografi,  not  content  with  having  produced 
an  atlas  of  all  phases  of  the  geography  of  Finland  (second  edition,  iqii), 
the  like  of  which,  for  their  national  domain,  only  three  or  four  countries  in 
the  world  can  boast,  has,  as  one  of  the  first  scientific  obligations  of  political 
indei^endence,  undertaken  the  preparation  of  a  systematic  geography  of 
the  countr>’.'*^  'The  work,  which  is  in  preparation  by  a  number  of  specialists 
under  the  editorship  of  Dr.  R.  Witting,  the  Society’s  secretary,  will  consist 
of  two  volumes  of  about  700  pages  each,  the  first  dealing  with  nature  and 
the  second  with  man.  The  work  will  first  appear  in  Swedish  and  Finnish, 
hut  an  edition  in  one  of  the  “world  languages”  is  contemplated.  Being  causal 
in  its  geographical  treatment  it  will  not  duplicate  the  handbook  recently' 
published  under  the  auspices  of  the  Ministry  of  Foreign  .Affairs.***  A 
recent  publication  of  the  Society’s  on  Finland’s  boundaries,***  including 
those  of  the  new  outlet  to  the  Arctic  Ocean  established  by  the  Treaty  of 
Dorpat  of  October  14,  1920,  is  of  interest. 

Of  other  interesting  work  may  be  mentioned  that  done  in  Finland  to 
correlate  with  Baron  De  Geer’s  studies  of  the  glacial  and  post-glacial  time 
scale*^“  and  papers  on  the  type  landscapes  and  natural  regions,*^^  the  phyto- 
ge  graphical  boundaries*^  and  the  cities*^*  of  ^'inland,  and  a  work  on  Eastern 
Carelia  and  l^pland.*^* 

The  Baltic  States 

Each  of  the  three  Baltic  States  has  a  university,  Lithuania  at  Kovno 
(founded  in  1920),  Latvia  at  Riga  (1919),  and  Esthonia  at  Dorpat  (re¬ 
organized  1919).  The  records  available  do  not  show  whether  geography' 
is  p>art  of  the  curriculum  at  Kovno  or  Riga.  At  Dorpat,  the  Finnish  geog¬ 
rapher,  Dr.  J.  G.  Grand,  referred  to  above  as  director  of  seminar  work  in 
the  department  of  geography  at  the  University  of  Helsingfors,  is  listed  as 
full  professor  of  geography. 

Poland 

The  new  state  of  Poland  has  five  universities:  Warsaw,  Cracow,  Lw'6w 
(l^mberg),  Lublin,  and  Poznafi  (Posen).  Poznafi  and  the  Catholic  Uni¬ 
versity  of  Lublin  are  new  foundations  since  the  war.  At  all  the  universities 
except  Lublin  geography  is  represented.  At  Warsaw,  according  to  recent 


Apercu  de»  actn  de  la  SociH^  d'oetobre  igis  i  mai  1918,  Femnia,  Vol.  40.  No.  i,  pp.  98-106,  1919; 
reference  on  pp.  105-106,  detailed  lynopaii  of  contenu  in  preceding  report  in  Swedish,  pp.  19-36. 

***  Finniand  ira  Anfang  des  XX.  Jahrhunderta,  Heliingfora.  1919. 

***  Let  fronti8te«  de  Finlande,  Fennia,  Vol.  42,  No.  10. 1921,  with  map  l  :  2.000.000. 

*'*  Matti  Sauramo:  Geochronologiscbe  Studien  Uber  die  spdtglaxiale  Zeit  in  Sddfinniand,  Ftumia,  Vol.  41 
Na  1,  44  pp.,  1918. 

*'■  J.  E.  Rosberg:  Finska  landskapstyper,  Fennia,  V<d.  40,  No.  9.  25  pp..  1919. 

>’2  0m  viutgeogtafiaka  gritnslinjer  i  Finland.  Mtddel.  Grogr.  Fertu.  i  Finland,  Vol.  10,  1913-14.  first  article. 
”*1.  Ovist:  Die  Stldtebildung  in  Finniand  und  ihre  geographischen  Voraussetzungen,  ibid.,  seventh  article. 
"*  Theodor  Hom6n.  edit.:  Osticarelen  och  Kola  Lappinark  skildrade  av  finska  natur- och  sprkkforskare. 
MeUinefora.  1920  (English  edition,  London,  1921). 
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information, there  would  seem  to  be  two  universities,  the  old  university  of 
Warsaw,  and  a  recently  founded  h'ree  University  of  Poland.  At  the  fornu-r 
plant  geography  (B.  Hiyniewiecki)  and  meteorology  (W.  GorczyAski)  art- 
represented.  At  the  latter  there  are  professorships  of  physical  geography 
and  geography  of  Poland  (S.  Lencewicz),  economic  geography  (J.  Loth), 
meteorology’  (W.  Smosarski),  and  ethnography  (S.  Poniatowski).  At  the 
University  of  Cracow  the  well-known  physiographer,  L.  Sawicki,  is  professor 
of  geography.  At  Poznah  the  chair  of  geography  is  occupied  by  S.  Pawlow- 
ski,  who  recently  published  a  geography’  of  Poland.*^*  Most  of  these  instruc¬ 
tors  are  contributors  to  the  excellent  first  volume  of  the  Rh'ue  Polonaise  de 
C^ographie  {Przeglad  Geografiozny)  edited  by’  Professor  Sawicki  and  pub¬ 
lished  by  the  recently  (1917)  founded  Polish  Geographical  Society  (Polskie 
Towarzy’stwo  Geograficzne)  in  Warsaw.  The  re\’iew  will  only  appear  more 
or  less  irregularly  at  present,  but  each  volume  will  be  followed  by  a  separate 
annual  bibliography  covering  the  geographical  literature  on  Poland  and 
geographic  publications  in  Polish.  An  important  predecessor  of  the  Polish 
Geographical  Society  was  the  Polish  Society  for  Geography’  (Polskie 
TowarzystwoKrajoznawcze),*^^  which  was  founded  in  Warsaw  about  in  1906. 
In  1910  it  began  the  publication  of  a  weekly  periodical  called  Ziemia 
{Earth),  which,  however,  stopped  at  the  beginning  of  the  war.  This  society- 
numbered  850  members  in  Warsaw  by  1909  and  several  hundred  more 
in  the  21  sections  it  maintained  in  other  parts  of  Poland.  Since  1914 
it  has  co-operated  in  the  publication  of  the  important  series  of  Physio¬ 
graphic  Memoirs  {Pamiftnik  Fizyograficzny)  which  have  been  appearing 
since  1881  and  contain  many  important  contributions  to  the  geography 
of  Poland. 

Pre-eminent  among  Polish  geographers  is  Professor  Eugeniusz  Romer  of 
the  University  of  Lw6w,  widely  known  for  his  studies  of  the  human  and 
political  geography  of  Poland  during  the  -war  and  at  the  peace  conference. 
His  most  important  work  is  the  admirable  Atlas  of  Poland*^*  (Warsaw,  1916; 
second  edition,  1921),  recently  supplemented  by  an  “Atlas  des  Probldmes 
Territoriaux  de  la  Pologne”  (Lw6w,  1921),  which  reproduces  many  of  the 
maps  prepared  for  the  Paris  and  Riga  peace  conferences,  among  the  latter 
one  in  i  :  1,050,000  (PI.  39)  show’ing  the  eastern  boundary  of  Poland 
according  to  the  Treaty  of  Riga,  signed  March  17,  1921.  Under  the  editor¬ 
ship  of  Professor  Romer  a  series  of  geographical  memoirs  is  app)earing 
{Travaux  Giographiques  Publiis  sous  la  direction  de  E.  Romer)  of  which 
some  five  numbers  have  been  issued,  dealing  mainly  with  Polish  problems 
of  political  geography.  Associated  w’ith  Professor  Romer  at  Lw’6w’  are 


Index  Generali*  for  19*1.  pp.  454  nnd  456. 

Geocrmfia  Pobki,  Lw6w.  1917.  See  al*o  list  of  Pawlowaki'i  paper*  in  Lm  Gtop.,  Vol.  36.  19*1.  P-  107. 

M.  Fricdericbacn:  Die  Polniache  Geaellachaft  fOr  Landeskunde  in  Wanchau:  Aiu  Aniai*  ihre*  aehn- 
jthricen  Beatehen*.  PtUrmannt  Uia.,  VoL  62,  1916,  pp.  459-460;  uUm,  C*op.  Jmhrbuek,  Vol.  38.  1915-18. 
pp.  33*-553:  L.  Sawicki:  Landetkundliche  Beatrebunten  in  Polen,  K*rtop.  umd  ScktUttop.  ZtUstkr.,  Vol.  6, 
>917.  pp.  53-56  (thi*  article  contain*  a  good  general  aurvey  of  the  autua  of  geography  in  Poland). 

•’•Cf.  review  (by  R.  H.  Lord)  in  G*op.  Rrr.,  Vol.  11, 1931.DP.30S-309:  alao  Ann.  <U  Gtop. .Vail.  29,  1920,  pp. 
381-384. 
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J.  Czekanowski  as  professor  of  ethnology  and  H.  Arctowski,  well-known 
for  his  work  on  climatic  changes  and  long  resident  in  the  United  States,  as 
professor  of  geophysics.”* 

Of  great  importance  is  a  monumental  Polish  Encyclopedia  undertaken 
by  the  Academy  of  Sciences  in  Cracow.  Nineteen  sections  were  contem¬ 
plated,  the  first  half  of  which  are  of  geographical  interest.  Fortunately 
several  of  the  first  volumes  have  already  been  published  .•***  Vol.  i  in  1912  on 
“The  Physical  Geography  of  the  Polish  Lands  and  Physical  Characteristics 
of  the  Population”  consisting  of  16  articles  by  different  contributors;  Vols.  2 
and  3  in  1915  on  the  Polish  language  and  Vol.  4  on  the  beginnings  of  Slavonic 
civilization.  Other  sections  were  to  deal  w’ith  political  history,  historical 
geography,  statistics,  and  economic  conditions.  Another  w'ork  of  this 
type,  though  originally  intended  for  propaganda,  is  the  EncyclopMie 
Polonaise  published  by  the  Comit6  National  Polonais  en  Am6rique.**‘ 
Reference  has  already  been  made  to  the  publications  of  the  German  geo¬ 
graphical  commission  in  Poland  (p.  446). 

Czechoslovakia 

Since  the  establishment  of  Czechoslovakia  as  an  independent  state,  two 
new’  universities  have  been  founded,  at  Bratislava  (Pressburg)  and  Brno 
(Brunn),  but  neither  of  them  includes  all  the  faculties  as  yet,  and  geography 
is  not  on  the  curriculum.  At  Prague,  however,  it  is.  Here,  as  before  the 
war,  there  are  tw'o  separate  universities,  the  Czech  and  the  German.  At 
both  geography  is  represented.  At  the  Czech  university  there  are  two 
professorships  of  geography,  occupied  by  V.  Svambera,  knowm  for  his  work 
on  the  Congo,  and  J.  V.  Dane§,  who  has  made  a  study  of  karst  phenomena 
in  various  parts  of  the  world,  notably  in  Bosnia  and  Queensland.  There 
are  assistant  professorships  in  meteorology  and  climatology  (S.  HanzUk) 
and  in  economic  and  human  geography  (V.  Dvorsky)  and  instructorships 
in  geomorphology  (V.  D2dina)  and  ethnography  (K.  Chotek).  At  the 
German  university  the  veteran  African  explorer  Oskar  Lenz  is  emeritus 
professor  of  geography,  and  Fritz  Machatschek  professor  of  geography. 
Dr.  Machatschek,  who  is  known  for  his  physiographic  work,  has  recently 
published  in  Penck’s  series  of  regional  monographs  the  final  results  of  his 
investigations  in  Turkestan,***  to  which  the  outbreak  of  the  war  abruptly’ 
put  an  end.  Symptomatic  of  the  change  of  conditions  are  the  comparative 
pre-war  and  present  budgets  (in  crowns)  of  the  department  of  geography’ 
at  the  two  universities,  as  follows:  1913  Czech,  1000;  German,  1000;  1921: 
Czech,  6000;  German,  1000. 

"'See  hit  Agriculture  and  Landownertbip  in  Poland,  Gtop.  Rn.,  Vol.  li.  192>.  PP-  161-171. 

"•See  Ann.  dt  Gtotr.  Bibliop.  Gtofr.  Annudlt  for  1913-14.  No,  409.  and  H.  Praetent:  Bibliographiacher 
Leitfaden  far  Polen.  Btitr.  gur  Polniuken  Landtskund*,  Reihe  B,  No.  3.  Berlin,  1917.  PP-  4.  36-37.  36, 93-96. 

**  To  embrace  tiz  volumea.  Among  the  volumet  of  geographical  intereot  already  publitbed  are:  Vol.  3 
(P»it  I:  Gfographie  et  ethnographie;  Part  II:  D6mographie  gtitfrale;  Part  III:  D6veloppement  terri¬ 
torial),  arith  atlat,  Lautanne,  1930  (Part  IV:  Emigration  et  coloniet  polonaiaet  i  I’^tranger,  in  preat))  Vol.  3 
(Vie  fconomique  de  la  Pologne),  with  atlat,  Lautanne,  1919. 

Landeakunde  von  RuatUch-Turkettan  (In  aeriea:  Bibliothek  Underkundlicher  HandbOcher,  herauagegeben 
von  Penck),  348  pp.,  Stuttgart,  1931. 
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Another  factor  in  the  development  of  geography  in  Czechoslovaki.i  is 
the  flourishing  Czech  (ieographical  Society  at  Prague,  founded  in  iKq^. 
which  since  its  establishment  has  been  publishing  a  valuable  jjeriodical 
{Sbornik  CeskS  Spoleinosti  Zrmh'idn^)  containing  articles  on  Bohemia  and 
systematic  lists  of  geographical  publications  in  Czech.  Intellectual  contact 
with  France  is  maintained  by  the  Institut  Fran^ais  de  Prague,  at  which 
Professor  Alfred  Fichelle  gives  courses,  mainly  on  the  geography  of  Frana*.*** 


Hungary 


Since  the  war  Hungaiy  is  reduced  to  two  universities,  the  ancient  Uni¬ 
versity  of  Budapest  and  the  newly  founded  (1914)  University  of  Debreczcn. 
At  Budapest  in  addition  there  was  established  in  1919  a  “Faculty  of  Political 
Economy.”  In  1907  a  university  had  been  created  at  Pozsony,  but  when 
this  city  became  p>art  of  Czechoslovakia,  the  Hungarian  university  was 
withdrawn.  A  Czechoslovak  university  was  established  under  the  new 
name  of  the  city,  Bratislava,  but,  as  stated  above,  geography  is  not  repre¬ 
sented  in  its  curriculum.  The  faculties  at  Pozsony,  likewise  at  Kolozsx  Ar, 
now  become  Rumanian  (see  the  section  below),  were  transferred  intact  to 
Budapest.  At  all  the  Hungarian  institutions  referred  to — Budapest, 
university  as  well  as  Faculty  of  Political  Elconomy;  Debreczen;  Pozsony: 
KolozsvAr — geography  is  represented.  The  continued  existence,  at  Buda¬ 
pest,  of  the  Universities  of  Pozsony  and  Kolozsvdr — according  to  the 
Hungarian  conception — would  seem  to  be  indicated  by  the  issuance  under 
date  of  1921  of  the  valuable  first  number  of  a  joint  publication  of  the 
geographical  institutes  of  those  two  universities  and  of  the  university 
of  Budapest  and  the  Faculty  of  Political  Economy.*** 

At  the  University  of  Budapest  the  chair  of  geography,  formerly  occupied 
by  Professor  G^za  Czirbusz,who  has  recently  published  the  first  three  volumes 
of  a  four-volume  treatise  on  human  geography***  and  a  p)ap>er  on  the  historical 
development  of  Budapest,***  seems  at  present  unoccupied,  but  there  are 
instructorships  in  branches  of  geography,  among  which  may  be  mentione<l 
that  of  Dr.  Michael  Haltenberger  in  regional  physiography.  Dr.  Halten- 
l)erger  pursued  studies  in  the  United  States  in  1913,  mainly  relating  to 
Block  Island,  on  which  he  published  several  papers,**^  both  before  and  after 
his  return  to  Hungary.  While  here,  he  also  wrote  an  interesting  paper  on 


'**A  reflection  ct  hit  reciprocal  function,  the  tpreadint  of  knowledge  of  Ciechoalovakia  in  Fiance,  it  hit 
paper:  Lee  dfbouchte  maritimet  de  la  Tchtoialovaquie.  Ann.  de  Gtofr.,  Vol.  30.  I9>i.  PP-  341-348. 

***  Ftancit  Fodor:  Conditiont  of  Production  in  Hungary,  Hunterian  Gtogr.  Essays  (Joint  Pubi.  of  the  Gtop. 
Insts.  t'arr.  of  Budapest,  Fac.  cf  Potit.  Ecou.,  Unm.  of  Koloasuir,  and  Unit,  of  Poasony)  No.  /.  10  pp..  diagr« 
and  mapt.  Rudapett,  1931. 

**  Human  Geography:  Part  I.  Influence  of  Landformt.  137  pp..  Rudapett,  1915;  Part  II,  Anthropoge^k'- 
raphy,  104  pp.,  Rudapett,  1917:  Part  III,  Political  Geography,  63  pp.  Rudapett,  1919  (all  in  Hungarian).  Part 
IV'  will  deal  with  hittorical  geography.  Cf.  the  reviewt  in  Pettrmanns  Hitt.,  Vol.  63,  1917,  P-  37,  and  Vol.  64, 
1918.  p.  33s 

Hiatoritch-geographiache  Lage  von  Rudapett,  Kartogr.  und  Schulteogr.  Zeitsckr.,  Vol.  7.  1918,  pp.  81-86 
with  map,  l  :  100,000. 

**'  Among  them;  A  Study  of  the  Cartographical  Development  of  Rtock  Itland,  R.  I.,  36  pp.;  Phyaical  Geog¬ 
raphy  of  Rkick  Itland,  R.  I..  43  pp.;  both  Hungauian  Adriatic  Ataoc.,  Rudapett,  1917, 
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primitive  modes  of  transportation.***  During  the  war  he  discussed  Ru¬ 
mania.***  On  the  ^'acuity  of  Political  Economy  geography  is  represented  by 
the  well-known  geographer,  Count  Paul  Teleki,  who  occupies  the  chair  of 
K'onomic  geography.  Count  Teleki  was  head  of  the  Hungarian  commission 
of  preparation  for  the  p)eace  conference  and  later  first  Minister  of  Foreign 
.\ffairs  and  then  Premier  of  Hungary.  Count  Teleki  was  indefatigable  in 
working  out  material  bearing  on  the  geography,  especially  the  ethnography 
of  Hungary  for  the  peace  conference.  The  following  are  some  of  the  publica¬ 
tions  of  which  he  was  the  author  or  editor:  four  series  of  maps  of  Hungary’  in 
I  :  200,000**®  showing  (i)  nationality,  (2)  religious  adherence,  (3)  ability  or 
inability  to  speak  Hungarian,  (4)  ability  or  inability  to  read  and  write, 
which  because  of  their  large  scale  and  the  consequent  placing  of  the  colored 
circles,  of  size  proportional  to  the  number  of  inhabitants,  in  the  actual 
liKations  where  pieople  live,  give  an  intimate  picture  of  conditions;  a  general 
fthnographic  map  of  Hungary***  on  which,  by  an  ingenious  method,  the 
area  shown  as  inhabited  by  each  nationality  is  proportional  to  its  numbers; 
and  a  paper***  and  a  valuable  atlas***  on  the  economic  geography  of  Hungary’. 
Among  relevant  publications  by  others  may  here  be  mentioned  an  atlas*** 
and  a  general  survey***  of  Hungary,  historical,  ethnographic,  and  economic. 
Count  Teleki  revisited  the  United  States  in  1921,  on  which  occasion  he 
addressed  the  Institute  of  Politics  at  Williams  College. 

.\t  the  University  of  Debreczen  Dr.  R.  Milleker,  author  of  a  treatise  on 
vulcanism***  and  formerly  joint  editor  of  the  international  edition  of  the 
Bulletin  of  the  Hungarian  Geographical  Society,  is  professor  of  geography. 
.At  Pozsony  Dr.  Gyula  Prinz  had  been  appointed  to  the  chair  of  geography; 
he  had  from  {jersonal  association  studied  the  structure  and  ethnography  of 
the  Tian  Shan.***  At  Kolozsv4r  the  head  of  the  department  was  the  well- 
known  geographer.  Professor  Jend  de  Cholnoky,  now  president  of  the 
Hungarian  Geographical  Society.  Among  his  numerous  publications  only 
one,  a  general  p)ap)er  on  the  Great  Hungarian  Lowland,***  which  reflects 


•••Primitive  Carrier*  in  Land  Transportation.  Bull.  Amer.  Geopr.  Soc.,  Vol.  47,  191S.  PP-  m-lAS- 

••*  Rum&nien  in  politisch-Beographischer  Beleuchtung,  Kartogr.  und  Schulteogr,  Ztilsckr.,  Vol.  6.  1917, 
pp.  ijS-igj. 

•••  Ethnographical  Map  of  Hungary,  i  ;  200,000,  SJ  sheets  (8  not  finished)  in  portfolio.  Hungarian  Geogr. 
Soc.,  Budapest,  191B.  Similarly;  The  Communes  of  Hungary  Showing  (2)  The  Distribution  of  Religions; 
(j)  The  Persons  Speaking  Hungarian;  (4)  The  Persons  Able  to  Read  and  Write.  Data  on  all  map*  are  hand- 
colored. 

•**  Paul  Teleki:  Ethnographical  Map  of  Hungary  Based  on  Density  of  Population,  4  pp.  of  text  and  map  in 
I  :  1,000,000,  (Budapest,  1918). 

•••  Paul  Teleki:  Short  Notes  on  the  Economical  and  Political  Geogra;.hy  of  Hungary,  ts  PP.  and  6  map* 
mainly  in  i  :  4,000,000. 

*••  Paul  Teleki,  A.  de  Edvi  IlKs,  and  A.  Haliax,  edits.:  The  Economics  of  Hungar>'  in  Maps.  6th  revised  edi¬ 
tion  with  75  map*  and  6  diagrams.  Budapest,  1921.  The  various  elements  represented  are  shown  for  all  of  Hun¬ 
gary  in  its  former  as  compared  with  its  present  extent  on  map*  in  1  :  4,000,000. 

•*•  La  Hongrie;  Cartes et  notions  g6ographiques,historiques,ethnographiques,fconomiques,  et  intellect uelles. 
48  pp.,  (Budapest,  no  date]. 

*••  Louis  L6cxy.  edit.;  A  Geographical.  Economic,  and  Social  Survey  of  Hungary,  122  pp.,  Budapest,  1919. 

•••  A  vulkaniimus  teori&i,  Ssegedin,  ipio. 

•*’  Reise  in  den  sOdlichen  Gebirgsketten  de*  Tien-Schan  iwischen  Narin  und  Maral-Baschi,  Bull.  Hungarian 
Soc.:  IntemaU.  Edit.,  Vol.  38,  1910,  pp.  185-211;  Ethnographiscbe  Beobachtungen  im  Tien-Schan, 
A  Maty.  Stma.  IdAuum  Nfprajd  Ostidlyinak  6rUsU6je,  Vol.  9,  No.  1-2,  pp.  69-90.  Budapest,  about  1909. 

•••Die  Oberfllichengestalt  des  AKfild,  Bull.  Huntarian  Geogr.  Soc.:  Internall.  Edit.,  Vol.  38,  1910,  pp.  27$- 
297.  with  physiographic  map,  i  :  1,200,000,  showing  natural  limits  of  the  AKOId. 
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his  work  as  head  of  the  Alfold  Commission  of  the  geographical  society,  can 
be  mentioned.  The  head  of  one  of  the  Society’s  other  commissions,  that  on 
Lake  Balaton  and  editor  of  its  many-volume  scientific  results,  the  eminent 
geologist.  Professor  Lajos  L6czy,  died  in  1920. 

Rumania 

The  war  has  practically  made  no  interruption  in  the  existing  energetic 
development  of  geography  in  Rumania;  indeed,  this  development  has 
proceeded  more  rapidly  since  that  time.  In  this  growth  the  Royal  Rumanian 
Geographical  Society  of  Bukharest  has  been  an  important  factor.  The 
important  influence  exerted  as  a  matter  of  course  by  the  universities  has 
been  enhanced  since  their  increase,  after  Rumania's  territorial  enlargement, 
from  the  former  two,  Bukharest  and  Jassy,  to  four  by  the  addition  of  Cluj 
(Kolozsvdr)  and  Cemautsi  (Czernowitz).  , 

The  university  men  active  in  this  development  have  been  trained  both 
in  Germany  and  in  France.  Professor  Mehedintsi,  head  of  the  department 
of  geography  at  the  University  of  Bukharest,  is  a  pupil  of  Ratzel,  under 
whom  he  took  his  Doctor’s  degree  in  1899  with  a  suggestive  thesis”*  and 
to  whose  memorial  volume  he  contributed  an  anthrop)ogeographical  paper 
on  the  Rumanian  steppe.*®*  To  provide  a  medium  of  expression  for  the 
work  done  in  his  department  he  created  in  1909  an  annual  publication 
entitled  Anuar  de  Geografie  shi  Antropogeografie,  which  has  at  least  appeared 
to  1915  and  which  is  replete  with  valuable  studies  in  the  geography,  more 
especially  the  human  geography,  of  Rumania.*®*  Professor  N.  lorga,  the 
well-known  historian  at  the  University  of  Bukharest  and  editor  of  the 
Bulletin  de  I'Institut  pour  V Etude  de  I' Europe  Sud-Orientale,  also  makes 
contributions  to  geography,  mainly  on  Rumanian  territorial  development.*®* 

At  the  University  of  Cluj,  in  the  department  formerly  presided  over  by 
the  well-known  Hungarian  geographer  Professor  Cholnoky,  Dr.  G.  V41san 
has  recently  been  apF>ointcd  professor  of  geography.  Professor  V^lsan  is 
a  pupil  of  Professor  De  Martonne  of  Paris.  His  thesis,*®*  published  in  1915, 
is  an  important  and  extensive  physiographic  study  of  the  Rumanian  plain. 
Both  before  and  after  this  work  he  has  made  important  contributions, 
mainly  physiographic,  to  modern  geographical  knowledge  of  Rumania.*®* 
Associated  with  Professor  Vftlsan  at  Cluj  is  Professor  V.  Merutsiu,  who 
directed  the  department  alone  before  Professor  V’^&lsan  came  from  Jas.sy. 

***  Kartographiache  Induktion.  Diw.  Univ.  Leipiig.  iSgg. 

***  Die  nimiiniache  Steppe:  Eine  anthropoteographiacbe  SkUxe,  *Zu  Friedrich  RjtUelt  GedJkhtnia,*  Leipiig. 
1904,  pp.  249-ass. 

***  For  list  of  cootenU  of  Vol.  i,  1909-to.  and  Vol.  a.  1910-11,  lee:  ilnn.  d<  dogr.  BMiotr.  dogr.  AnnutUt, 
1911.  p.  170;  of  Vol.  3. 1913.  Bui.  Soc.  Rtf.  fiomdae  d«  Caogr.,  VoL  34. 1913.  No.  l.  pp.  233-234:01  V<4.  for  I9i4~ 
IS.  Md..  Vol.  36.  ISIS.  pp.  773-774. 

oiAuf-  und  Niedergang  dea  tUrkiachen  Hemchaftagebietes  in  Europa,  P€UrmaHns  Uitt.,  Vol.  S9.  I,  I9>3. 
pp.  1-7,  with  s  map*.  I  :  10.000,000;  Die  Entwicklung  dea  nimlniachen  Staataweaens,  ibid.,  Vol.  61,  I9IS. 
pp.  260-263.  with  ethnographic  map,  i  :  i.soo.ooo,  by  Langhana. 

«MCAmpia  RomAnk.  Bui.  Soc.  Ret.  Romdne  de  Gaogr.,  Vol.  36.  ipis.  PP-  313-568.  with  French  rfaumf. 

w  Aaupra  trecerii  Dunirei  prin  Portile  de  Fier:  Studie  de  geograhe  critidL  ibid.,  Vol.  37.  1916-18,  pp.  lii- 
isa;  Vkile:  Origina  thi  evolutaia  lor,  ibid.,  pp.  333-353:  La  terre  et  le  peuple  roumaina.  Ret.  da.  des  Seienen. 
Vol.  31.  1920,  pp.  338-.ta2. 
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Trofessor  Merutsiu  has  written  papers  on  the  salt  deposits  of  Rumania*®^ 
and  the  Rumanians  of  Transylvania.^®*  The  work  of  the  department  at 
Cluj  has  recently  been  described  by  Professor  Vilsan*®^  and  by  Professor 
l)e  Martonne,*®*  the  latter  having  given  courses  there  and  conducted  an 
i  xcursion  in  Rumania  during  the  summer  of  1921. 

At  the  University  of  Jassy  Dr.  M.  D.  David  is  interim  professor  of 
geography.  He  recently  published  a  paper  on  the  physiographic  evolution 
of  Moldavia  between  the  Sereth  and  the  Pruth.*®*  Professor  I.  Simionescu, 
the  geologist  at  that  institution,  does  work  of  geographical  bearing,  recently 
publishing  a  series  of  views,  with  comment,  of  Rumanian  landform  typtes.*'® 
At  the  University  of  Czemowitz,  where  Supan  taught  in  the  early  days 
of  his  career,  geography  is  at  present  represented  by  Professor  K.  A.  Penecke, 
who  occupied  the  chair  of  geology'  under  the  Austrian  regime  and  still  gives 
courses  in  geology.  Dr.  I.  Prelipcean  is  listed  as  director  of  the  geographical 
institute,  likewise  of  the  mineralogical  institute. 

.\mong  other  men  of  modern  training  should  be  mentioned  Dr.  .Alexander 
Dimitrescu,  who  unfortunately  died  in  1917  at. the  age  of  36.*“  He  finisheti 
his  studies  in  Germany,  acquiring  the  doctorate  in  1911  at  the  University 
of  Berlin  with  a  thesis  on  the  lower  Danube."*  At  Berlin  he  became  familiar 
with  American  physiographic  methods  during  Professor  Davis’  visiting 
professorship  at  that  university.  In  addition  to  piapers  which  reflect  this 
influence  on  his  studies,"*  he  wrote  on  Rumania  as  a  transit  land.*'* 

.Among  war-problem  publications  of  geogjraphical  interest  may  be  men¬ 
tioned  a  map  in  i  :  1,000,000  showing  the  distribution  of  Rumanians,*'* 
a  political,  historical,  and  ethnographic  atlas  of  Rumania,*'*  several  publica¬ 
tions  on  the  Dobrudja,*'*  and  a  reprint  of  Premier  Bratianu’s  presentation 
of  Rumania’s  territorial  claims  at  the  peace  conference."* 


**‘Sarea  In  pimlntul  KomAnete,  Bui.  Soc.  Reg.  Romine  dt  Gtotr.,  Vol.  33.  1913.  PP-  69-162. 

««•  RomAnii  Intre  Tiaa  shi  CarpAUi:  Raporturi  etnografice,  Ri».  ShliitUsificA  V.  Adamachi,  Vol.  6,  191S.  PP. 
I3S-«4J. 

BtU.  Soc.  Rtg.  Romdnt  d*  Ctotr.,  Vol.  38.  1919.  PP.  329-331. 

***  E.  de  Maitonne:  Enaeignement  et  ezeunions  gfographique*  en  Roumanie,  Ann.  dt  Gtotr-,  Vol.  31,  193a. 
pp.  64-66. 

***  O  ichiua  morfologicA  podiahulul  Sarmatic  din  Moldova.  Bnl.  Soc.  Ret.  RomAn*  de  Gtotr-,  Vol.  39, 1920, 
PP-  331-381,  with  French  r6«un>6. 

"'Tipuri  gcografice  din  RomAnia,  ibid.,  Vol.  36,  1915,  pp.  714-738,  with  64  illuatrations  (firat  published 
in  Ret.  ShtiinttijUA  V.  Adamachi,  Jaaay,  Vola.  3,  4.  and  s). 

For  biographical  note  aee  Bnl.  Soc.  Ret-  Romdne  de  Geotr.,  Vol.  37.  1916-18,  pp.  678-679. 

Die  untere  Donau  zwiachen  Tumul-Severin  und  Btaila:  Geomorphologiache  Probleme,  Diaa.  Univ.  Berlin. 

1911. 

*»Wr’.  M.  Davia  in  literatura  geograficA  contimporanA,  tMd.,  Vol.  34,  1913.  No.  l.  pp.  I75~I79:  Aaupra 
trraselor  aluvionare.  ibid..  No.  3,  pp.  17-26  (in  German  aa:  Cber  die  Bildung  der  Alluvialterrasaen,  Gtotr. 
Anteiftr,  Vol.  ta,  ipil,  pp.  101-103). 

*■*  RomAnia  in  tranaitul  aud-eat  European,  Bui.  Soc.  Reg.  RomAne  de  Geogr.,  Vol.  33,  1912,  pp.  48-68. 

S.  Demetrcscu  et  at  Carte  ethnographique  dea  r6giona  habitAa  par  lea  Roumaina  et  lea  coioniea  (trang^cs 
qui  s’y  trouvent.  1  :  1.000,000,  Paria,  1919. 

N.  P,  Comntae:  La  terre  roumaine  A  travera  lea  Agea:  Atlaa  hiatorique,  politique  et  ethnographique,  20 
maps  in  i  ;  4,iso,ooo.  Lauaanne  and  Paris,  1919. 

*'  N.  P.  ComnAne:  La  Dobrogea  (Dobroudja):  Esaai  hiatorique,  tconomique,  ethnographique.  et  politique, 
208  pp.,  with  10  maps,  Lauaanne  and  Paris,  1919;  N.  lorga,  G.  VAlaan.  et  al.:  La  Dobrogea  roumaine:  £tudea 
et  (locumenta,  176  pp.,  separate  from  Bull.  Imt.  pour  V6ludt  de  FEnrope  Sud-crientale,  1919  (for  contents  see 
Bui.  Soc.  Reg.  RomAne  dt  Geogr.,  Vol.  37,  1916-18.  pp.  630-631). 

*"  RomAnia  la  conferintaa  PAcU,  Bui.  Soc.  Reg.  RomAne  de  Geogr.,  Vol.  39.  1920,  pp.  223-237. 
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The  Rumanian  (ieographical  Society’s  activities  have  l)een  guided  l»y 
a  body  made  up  largely  of  men  in  government  administration  and  of 
professional  geographers.  Dr.  S.  C.  Hepites,  one  of  the  vice-presidents, 
was  formerly  director  of  the  Rumanian  Meteorological  Office.  Professor 
Mehedintsi  is  head  of  the  Educational  Section  and  Professor  VSlsan  is  on 
the  Editorial  Committee.  There  is  also  a  Military  Section,  presided  over 
by  General  lannescu.  It  is  at  present  devoting  itself  to  the  creation  of  a 
C'artographic  Museum;^**  valuable  collections  have  already  been  donated 
by  the  French  and  Italian  war  offices.  Another  undertaking  contemplated 
by  the  Society  is  a  bibliography  of  Rumanian  geography.**®  The  society  is 
in  a  flourishing  condition,  its  membership  having  increased  from  less  than 
400  in  1913  to  1500  in  1920.  In  1914,  on  the  death  of  King  Carol  I,  its  late 
president,  it  received  a  bequest  of  300,000  lei, 

Yugoslavia 

In  Yugoslavia  universities  with  incomplete  faculties  have  been  createii 
since  the  war  at  Lyublyana  (Laibach),  Subotica  (Maria  Theresiopel),  and 
Skoplye.  Geography  is  represented  only  at  the  existing  universities  of 
Belgrade  and  Zagreb  (Agram).  At  Belgrade  the  subject  has  been  raise<l  to 
a  high  state  of  development  by  Professor  Jovan  Cvijid,  well  known  for  his 
work  alike  in  physical  and  in  human  geography,  recent  illustrations  of 
which  are  his  critical  elalx)ration  of  the  cycle  of  erosion  in  a  karst  region*** 
and  his  excellent  book  on  the  human  geography  of  the  Balkan  Peninsula.*** 
In  1910  through  the  instrumentality  of  Professor  Cvijid  the  Serbian  Geo¬ 
graphical  Society  was  founded.  Since  1912  it  has  published  a  journal 
{Glasnik  Srpskog  Geographskog  Drultva)  of  which  six  numbers  have  appeared, 
the  last  two  in  1921,  The  Glasnik  is  replete  with  paj)ers  of  scientific  value 
on  all  phases  of  the  geography  of  the  Balkan  Peninsula.  Associated  with 
Professor  Cvijid  as  professor  of  geography  is  B.  Milojevif.  Climatolog\ 
(P.  Vujevi6)  and  ethnology’  (T.  R.  Djordjevi6  and  J.  Erdeljanovit)  are  also 
represented.  Likewise  with  Serbia  French  geography  had  close  ties  in  the 
person  of  the  late  Gaston  Gravier,  a  pupil  of  Demangeon  and  lecturer  at 
the  University,  whose  death  on  the  battlefield  cuts  short  the  career  of  one 
who  promised  to  develop  into  the  foremost  VV’estern  authority  on  the 
geography  of  the  Serbian  lands.***  At  Zagreb  geography  is  represented  by  a 
profes.sorship  (Milan  ^noa,  who  has  specialized  in  oceanography  and  re- 

***  Fur  drtailpd  plan  arr  Misiunra  Muxrului  CartocraSc  al  SucietftUa  Rrgale  Rom&nr  de  Gcocratie,  Bui. 
Soc.  Rtt,  Romint  dt  Gtotr.,  Vol.  J7,  1916-18,  pp.  418-520. 

o*  IM..  Voi.  36,  101$.  pp.  859-860. 

Hydrogtaphir  aouteminr  ot  Solution  manthotogiqiK  du  karat,  Ruueil  des  Trmt.  dt  I' Inst,  di  Gtotr. 
Alpimt  (Grenobk),  Vol.  6,  1918,  pp.  375-426.  Attracted  by  E.  M.  Sandera;  The  Cyde  of  Eroaion  in  a  Karst 
Region  (after  Caiiif),  Gtogr.  Rev.,  Vol.  II.  1921,  pp.  593-604. 

0  La  p^inaule  balkanique:  Gtographie  bumaine.  Pari*,  1918.  For  advance  chapter*  in  EnglUh  *ee  Gtotr. 
Rtr.,  Vol.  5.  1918,  pp.  345-361  and  470-482,  and  abatract  of  aection  on  natural  region*,  ibid.,  Vol.  9.  1920.  pp 
199-204. 

Cf.  hi*  *Le*  fronti^*  historique*  de  la  Serbie,*  Pari*,  1919  (*ce  livre  faiaait  prfaager  un  maltre’)  and  'La 
Choumadia,"  Ana.  dt  Gtogr.,  Voi.  30,  1921.  pp.  271-287,  351-361.  Biographical  notice*  in  Ann.  dt  Gtogr.,  Vol. 
23-24.  1914-15.  pp.  454-458.  and  GJasnik  .Srpskot  Gtogr.  Dru'stra,  No.  5.  p.  313.  I92t. 
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cently  contributed  a  bibliography  of  the  geography  of  Croatia  and  Slav¬ 
onia)"*  and  assistant  professorships  in  mathematical  and  physical  geography 
(A.  (iavazzi)  and  meteorology  and  climatology  (A.  Gili^,  A.  Mohoravifi^', 
the  latter  also  director  of  the  Institute  of  Meteorology'  and  Geodynamics). 

Bulgaria 

Geography  is  well  represented  at  Bulgaria’s  only  university,  the  Univer¬ 
sity  of  Sofia,  by  Professor  A.  Ishirkov,  a  pupil  of  Ratzel,  assisted  by  J. 
Radev.  Professor  Ishirkov  has  been  an  active  writer,  and  his  works  are 
known  in  Western  Europe,  as  they  are  accessible  in  German  and  French. 
The  substance  of  several  of  his  earlier  studies  is  contained  in  his  main  work, 
a  two- volume  geography  of  Bulgaria. *“  In  addition  two  papers  on  the 
settlements  and  the  ethnography  of  the  Bulgarians  are  of  interest.***  Several 
recent  publications  on  the  Dobrudja  were  called  forth  by  the  p)eace 
conference.*** 

Greece 

.\t  the  University  of  Athens,  the  only  university  in  Greece,  geography  is 
not  represented.  Some  geographic  work  has  been  done  by  D.  Eginitis, 
professor  of  astronomy.  He  has  written  on  the  climate  of  .Athens  and 
.Attica.***  The  only  other  modern  geographical  work  presumably  by  a 
Greek  which  is  known  to  the  writer  is  a  monograph  on  eastern  Crete 
by  Dr.  Leonidas  Chalikiopoulos***  of  Cairo,  who  took  his  degree  under 
Richthofen. 

Conclusion 

Even  a  cursory  examination  of  the  geographical  work  being  done  in 
Europe  cannot  but  impress  one  with  its  variety,  breadth,  and  truly  geo¬ 
graphical  spirit.  To  the  professional  geographer  it  is  an  inspiration,  a 
confirmation  of  his  faith.  From  it  he  can  draw  strength  to  rededicate  him¬ 
self  to  his  task.  Recent  events  have  roused  general  interest  in  his  subject 
and  led  to  a  more  widespread  appreciation  of  its  value  and  mission.  Contact 
with  the  thought  of  his  fellow-workers  abroad  will  help  him  keep  properly 
equipped  for  the  wider  opportunities  for  service  of  the  new  time.  For  us  in 
.America  this  contact,  to  our  good  fortune,  has  constantly  become  closer, 
especially  in  the  last  ten  or  fifteen  years.  International  excursions  and 
congresses,  exchange  professorships,  and  co-operation  in  various  enterprises 

^  Geografska  bibliocraphija  u  Hrvauku  i  SUvoniju.  GUsnik  Hn.  Prirod.  Druitva,  1917. 

**A.  lachirkoff:  Bulgarien:  Land  und  Lrute  (in  teriec  Bulgarische  Biblioth«k).  2  vob.,  Leipiig.  I9i6-i7- 

'■Die  Brvdikerung  in  Bulgarian  und  ihre  SicdelungfverhjUtniMe,  Petermanut  liitt.,  Vol.  57.  II,  191 1. 
pp.  117-iaa  and  179-18$;  Ethnographitche  Karte  d«s  Bnigarentumt  auf  d«r  Balkanhalbinsel  im  jahre  1911. 
ibid.,  Vol.  61,  1915,  pp.  339-343.  with  map,  I  :  500,000,  PI.  44. 

**  A.  Ichirkoff:  Let  Bulgarra  en  Dobroudja:  Appreu  hittorique  et  ethnographique,  with  map  in  i  :  750,000, 
Brrnc.  1919;  A.  Ichirkov  and  others;  La  Dobroudja:  C^graphie.  histoire,  ethnographie.  importanre  fcono- 
mique  et  politique,  Sofia,  1918. 

***To  klima  tea  HeOaaoe,  2  vote.,  Athens,  1908;  Le  climat  de  I'Attique,  Ann.  d*  Gtop.,  Vol.  17.  1908.  pp. 
4i3-43a. 

**Sitia,  die  Osthalbinsel  Kretaa:  Eine  geographische  Studie,  VtrdfmU.  dts  Inst.  fUr  Utertsknndt  Unit 
Berlin,  No.  4.  1903. 
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have  cemented  personal  ties;  European  contributions  to  our  journals  and  our 
increasing  study  of  European  publications,  in  which  the  language  barrier 
has  proven  less  formidable  than  it  sometimes  appeared,  have  aided  the  in- 
terchange  of  thought.  It  is  to  our  own  interest  to  foster  this  interchange  and 
thereby  add  the  stimulus  of  other  points  of  view  to  that  native  genius  which 
promises  to  make  American  geography  of  ever  increasing  value  in  the 
advancement  of  knowledge. 


March,  iq22 
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AMERICAN  GEOGRAPHICAL  SOCIETY 

April  Meeting  and  Elections  to  Fellowship.  At  the  April  meeting  of  the  American  Geo< 
graphical  Society  held  on  the  35th  of  the  month  at  the  Engineering  Societies’  Building,  29 
West  Thirty-ninth  Street,  Mr.  John  W.  Davis,  late  Ambassador  to  Great  Britain,  spoke  on 
the  history  of  the  boundary  between  Canada  and  the  United  States.  His  address,  which 
was  entitled  “The  Unguarded  Boundary,”  will  be  printed  in  the  October  number  of  the 
Ofographical  Revinu. 

At  the  March  and  April  meetings,  President  Greenough  presiding,  there  were  presented 
with  the  approval  of  the  Council  the  names  of  247  candidates  who  were  duly  elected  as  Fel¬ 
lows  of  the  Society. 

Award  of  the  Charles  P.  Daly  Medal  to  Sir  Francis  Younghusband.  The  Charles  P.  Daly 
.Medal  of  the  American  Geographical  Society  for  1922  has  been  awarded  to  Lieutenant -Colo¬ 
nel  Sir  Francis  Younghusband,  President  of  the  Royal  Geographical  Society.  It  has  been 
forwarded  through  the  Department  of  State  for  presentation  at  London  by  the  American 
Ambassador.  An  account  of  the  ceremony  will  be  given  in  a  later  issue  of  the  Review. 
The  medal  bears  the  inscription 

Lieutenant-Colonel  Sir  Francis  Younghusband 
For  explorations  in  northern  India  and 
Tibet  and  for  geographical  publications 
on  Asiatic  and  African  borders  of  the  Empire 

The  American  Geographical  Society’s  Index  to  the  Journal  of  Geography.  Last  January 
the  Journal  of  Geography  celebrated  the  twenty-fifth  year  of  its  foundation  by  the  publica¬ 
tion  of  an  “anniversary  number”  containing  articles  on  the  history  of  geographical  education 
in  America  in  this  period  and  the  part  played  therein  by  the  Journal.  The  Foreword  is  by 
Professor  Davis,  recognized  leader  in  the  movement  that  gave  birth  to  the  Journal.  Profes¬ 
sor  Dodge,  than  whom  through  his  long  years  of  editorship  no  one  has  done  more  for  the 
Journal,  gives  “A  Glimpse  of  the  Past.”  His  successor.  Professor  Whitbeck,  deals  with 
“The  Journal  in  the  Field  of  Education,”  and  Professor  Brigham  with  “A  Quarter  Century 
in  Geography”  (see  also  his  paper  “Geographic  Education  in  America,”  Ann.  Rept.  Smith¬ 
sonian  Instn.  for  IQIQ,  Washington,  1921).  Other  phases  of  educational  geography  are 
discussed  by  Professors  Goode,  Fenneman,  Jefferson,  and  Miller. 

The  aims  and  progress  of  the  Journal  have  always  been  followed  with  a  sympathetic  in¬ 
terest  by  the  American  Geographical  Society,  and  at  a  critical  time  in  the  history  of  the 
magazine  publication  was  taken  over  by  the  Society  (1919-1920).  The  Journal  was  then 
acting  as  official  organ  of  the  National  Council  of  Geography  Teachers,  founded  a  short 
time  previously.  By  1920  this  organization  had  advanced  to  the  stage  when  it  was  deemed 
advisable  to  transfer  the  Journal  to  its  auspices,  and  this  was  accordingly  done  with  provi¬ 
sion  for  substantial  financial  support  from  the  Society  until  July  i,  1922.  The  Journal  is  now 
under  the  editorship  of  George  J.  Miller,  Secretary  of  the  National  Council  of  Gec^raphy 
Teachers. 

W’hile  the  Journal  was  in  the  hands  of  the  American  Geographical  Society  it  was  planned 
to  compile  an  index  covering  the  entire  series  of  volumes.  This  has  now  been  completed  and 
is  published  in  co-operation  with  the  National  Council  of  Geography  Teachers.  The  index 
extends  over  the  35-year  period,  1897-1921,  and  includes  the  first  five  volumes  which  were 
published  under  the  title  “Journal  of  School  Geoiraphy"  and  the  two  volumes  of  the  Bulletin 
of  the  American  Bureau  of  Geography  (edited  by  Professor  E.  M.  Lehnerts),  which  latter 
publication  was  merged  with  the  former  in  1903  under  the  present  title.  The  index  numbers 
some  150  pages  and  is  prefaced  by  a  historical  and  descriptive  introduction.  E-xamination  of 
the  index  reveals  the  large  body  of  valuable  material  contained  in  the  volumes  of  the  Journal. 
Started  in  a  period  of  great  enthusiasm  for  the  “new”  geography,  the  Journal  has  included 
among  its  contributors  geographers  of  note  at  home  and  abroad  and  among  its  contributions 
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material  of  p>ermanent  value.  Illustration  may  be  taken  from  the  first  five  volumes.  These 
include  articles  by  W.  M.  Davis  on  "Home  Cieography"  (reprinted  in  the  January,  1922, 
number  of  the  Journal)  and  several  physiographic  subjects;  by  R.  E.  Dodge  on  "Life  on  the 
Colorado  Plateaus"  and  several  papers  on  the  teaching  of  geography;  by  R.  DeC.  Ward, 
"Climatic  Notes  made  During  a  Voyage  Round  South  .America”  and  "The  Climate  of  the 
Philippines;”  by  E.  C.  Semple,  "Influences  of  the  .Appalachian  Barrier  upon  Colonial  His¬ 
tory”  and  "Indians  of  Southeastern  Alaska  in  Relation  to  their  Einvironment;”  by  .A.  P. 
Brigham,  "The  Eastern  Gateway  of  the  United  States;”  by  Collier  Cobb  on  "North  Carolina* 
and  L.  C.  Glenn  on  "South  Carolina”;  by  J.  F.  Chamberlain  on  "Southern  California”  and 
C.  F.  Marbut  on  "Missouri”;  by  G.  K.  Gilbert  on  “Origin  of  the  Physical  Features  of  the 
United  States;”  by  W.  S.  Monroe,  "Geographic  Instruction  in  Germany;”  by  Mark  Jefferson 
on  "Caesar  and  the  Central  Plateau  of  France;”  by  F.  P.  Gulliver  on  "V'ienna  as  a  Type 
City.”  Other  contributors  are  C.  W.  Hayes,  F.  H.  Newell,  N.  M.  Fenneman,  J.  P.  Goode, 
G.  D.  Hubbard,  F.  V.  Emerson,  and  I.  C.  Russell.  Of  foreign  geographers  contributing  to 
these  first  five  volumes  we  have  Douglas  Freshfield,  “The  Exploration  of  the  Alps;”  Edward 
Heawood,  “The  Egyptian  Sudan  and  its  History  ;”  A.  J.  Herbertson,  "Gec^raphy  of  Scot¬ 
land;”  R.  H.  Mill,  “The  Development  of  Habitable  Lands”  (reprinted),  and  papers  by  L.  \V. 
Lyde,  A.  Silva  White,  and  G.  G.  Chisholm. 

A  copy  of  the  index  will  be  sent  upon  request  to  E'ellows  of  the  Society  and  to  institu¬ 
tions  exchanging  publications  with  th:  Society. 

Joint  Meeting  of  the  Association  of  American  Geographers  and  the  American  Geograph¬ 
ical  Society.  The  sixth  joint  meeting  of  the  Association  of  American  Geographers  and  the 
American  Geographical  Society  was  held  at  the  home  of  the  Society  in  New  York  on  April 
28-29.  President  (jreenough  of  the  Society  called  the  meeting  to  order,  and  President 
Barrows  of  the  Association  presided.  There  was  an  informal  dinner  at  the  Belleclaire  Hotel 
on  Thursday  evening,  .April  27,  and  a  round  table  conference  on  “Methods  and  Problems 
in  the  Study  of  Land  Utilization”  on  Friday  evening,  April  28.  The  conference  was  well 
attended.  .Among  the  guests  were  Secretary  Wallace  of  the  Department  of  Agriculture,  Pro¬ 
fessor  Gautier  of  the  University  of  .Algiers,  Professor  Broutffer  bf  tht  DelfrPolytefhnlc  In¬ 
stitute,  Holland,  Mr.  Mendenhall  of  the  Land  Classification  Board  of  the  U.  S.  Geological 
Sur\’ey,  Messrs.  Taylor  and  Baker  of  the  Office  of  Farm  Management,  and  Mr.  Smith  of  the 
E'orest  Ser\'ice.  The  conference  ended  with  an  appeal  from  Mr.  Taylor  for  co-operation  in 
solving  land  problems  before  the  Department  of  Agriculture  and  the  appointment  of  a  com¬ 
mittee  of  the  .Association  with  that  purpose  in  view.  The  program  of  the  meeting  follows: 

ViLHjALMt'R  Stefansson:  Colonizing  the  Lands  Beyond  the  Treeline. 

.Alfred  H.  Brooks:  The  Future  of  Alaska. 

H.  .\.  Whitford:  Present  and  Prospective  Use  of  Tropical  Lands  and  Tropical  Forests 
as  Illustrated  by  the  Philippines. 

Oliver  E.  Baker:  The  Problem  of  Land  Utilization  and  Its  Geographic  Aspects. 

Carl  O.  Sai  er:  The  Problem  of  the  Cut-Over  Pine  Lands  of  Michigan. 

Hi  gh  H.  Bennett:  The  Soils  of  the  Southeastern  States  and  Their  Utilization. 

Round  Table  Conference:  Methods  and  Problems  in  the  Study  of  Land  Utilization. 

E.  F".  Gautier:  Native  Life  in  French  North  Africa. 

H.  A.  Brouwer:  Physical  Features  of  the  Dutch  East  Indies. 

C.  W.  Bishop:  Geographical  E'actors  in  the  Elarly  Culture  Development  of  Japan. 

Abstracts  of  all  of  the  papers  will  be  published  in  the  next  volume  of  the  Annals  of  the 
.Association,  and  several  papers,  notably  those  of  Messrs.  Gautier,  Brouwer,  Bishop,  and 
Baker  will  be  printed  in  the  Gtotrapkical  Revirw.  Mr.  Stefansson’s  paper  dealt  with  prol)- 
lems  already  fully  presented  in  the  “Friendly  Arctic”  and  in  a  later  volume,  to  be  issued  in 
August,  entitled  "The  Northward  Course  of  Empire.”  Mr.  Brooks’  paper  was  illustrated 
by  a  series  of  maps  giving  the  various  distributional  elements  in  the  geography  of  Alaska. 

Mr.  Sauer’s  paper  dealt  chiefly  with  the  political  features  of  a  local  problem  that  in  one 
way  or  another  has  vexed  .Michigan  since  the  days  of  the  great  lumber  barons.  Mr.  Whit- 
ford’s  paper,  like  those  of  Messrs.  Baker  and  ^nnett,  was  an  excellent  example  of  the 
geographic  treatment  of  land  use  and  soil  problems  in  relation  chiefly  to  agriculture.  These 
three  papers  were  also  of  interest  as  continuing  the  earlier  work  of  Brewer,  Hilgard,  Whitney, 
Shaler,  King,  and  others.  The  original  quality  of  Marbut’s  geographical  w-ork  on  the  Soil 
Survey,  the  recent  work  of  Marbut  and  Shantz  in  Africa  (to  be  published  by  the  Society, 
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ti>gcther  with  maps  on  the  scale  of  i :  10,000,000,  in  color),  of  Jefferson  in  Argentina  and  of 
McBride  in  Mexico  (to  be  issued  as  monographs  in  the  Research  Series  of  the  Society)  are 
other  examples  of  the  recognition  of  the  importance  of  a  study  of  land  problems,  including 
soils,  in  geographical  work.  It  is  important  to  emphasize  the  point  of  historical  continuity 
in  the  development  of  the  science  of  soil  geography  because  of  ill-founded  and  misleading 
assertions  recently  put  forward  respecting  ignorance  of  the  subject  of  soil  geography  among 
jjt-ographers  and  its  representation  in  a  college  curriculum  for  the  first  time  in  1921!  The 
"new”  in  geography  has  become  almost  a  fad,  and  we  are  apt  to  overlook  the  fact  that  the 
recognition  of  soils  and  of  other  land  problems  in  the  study  of  man  is  new  only  to  those 
who  have  but  newly  “discovered”  its  importance.  As  a  matter  of  fact  we  are  but  advancing 
a  study  first  establishetl  in  the  Enited  States  by  Hilgard  before  the  Civil  War  (“Geology  and 
.Agriculture  of  the  State  of  Mississippi,”  i860)  and  given  wide  practical  recognition  in  this 
country-  first  in  1884  by  Hilgard  in  “Cotton  Production  of  the  United  States,”  a  work  which 
forms  the  fifth  and  sixth  volumes  of  the  final  report  upon  the  Tenth  ('ensus,  and  in  later 
years,  especially  in  the  present  centur>-,  by  many  others. 


NORTH  AMERICA 

The  Interior  Forests  of  Alaska.  A  contribution  to  the  much  discussed  subject  of  the 
future  of  .Alaska’s  resources  is  made  by  John  D.  (iuthrie  in  an  article  “Alaska’s  Interior 
Forests”  in  the  .April  numlier  of  the  Journal  of  Forestry.  The  interior  forests  present  a 
problem  quite  different  from  that  of  the  coast  forests.  The  latter,  included  for  the  most 
part  (90  per  cent)  as  National  Forests,  are  comparatively  well  known;  they  have  played  an 
inqwrtant  part  in  local  development  and  have  an  undoubted  future  in  export  trade  (see 
the  note  on  .Alaskan  Forests  in  the  Geogr.  Rev.,  Vol.  1,  1916,  pp.  216-217).  Knowledge  of 
the  interior  forests  is  scant  and  incidental  but  sufficient  for  broad  description  and  the  formu¬ 
lation  of  a  definite  policy  in  regard  to  their  exploitation  and  protection.  These  forests  are 
entirely  unlike  those  of  the  coast  in  size,  density,  and  species  of  trees.  They  constitute  a 
woodland  type  comparable  to  the  forests  of  northern  Maine  and  eastern  Canada  though 
inferior  as  to  quality.  It  is  estimated  that  they  cover  not  less  than  150,000,000  acres  per¬ 
taining  to  the  unrcser\’ed  public  domain  and  lying  almost  entirely  within  the  basins  of  the 
A'ukon  and  Kuskokwim  Rivers.  The  most  northerly  limit  of  the  forest  in  central  Alaska 
stretches  well  beyond  the  .Arctic  circle — 68®  50'.  The  average  altitudinal  limit  of  tree 
growth  is  2,(XX)  feet. 

.As  a  source  of  lumber  the  interior  forests  cannot  compete  with  the  coast,  and,  though  the 
species  are  well  suited  to  the  production  of  pulp,  transportation  would  be  prohibitive.  On 
the  other  hand  it  is  urged  that  the  forest  resources  are  no  more  than  sufficient  for  local 
iieeds  should  the  ffiining  and  agricultural  possibilities  of  the  Alaskan  interior  be  realized. 
.Already  in  the  region  of  Fairbanks  there  is  a  shortage  of  readily  accessible  timber  for 
constructional  purposes.  This  shortage  is  attributed  in  the  main  to  fires,  a  particularly 
serious  menace  where  an  annual  rainfall  of  less  than  15  inches  and  summer  days  of  20  hours’ 
sunlight  render  the  forests  highly  inflammable.  It  is  estimated  that  some  25,000,000  acres 
have  been  burned  over  already.  Furthermore,  reforestation  is  considered  impracticable 
under  the  climatic  conditions  of  the  .Alaskan  interior. 

A  Superpower  System  for  the  Region  between  Boston  and  Washington.  The  signing 
of  the  armistice  providentially  delayed  a  rapidly  approaching  power  famine  in  the  northeast 
manufacturing  district  of  the  United  States.  That  there  is  a  problem  of  power  shortage 
to  be  faced  sooner  or  later  in  that  district,  however,  as  population  and  industry  increase, 
is  indicated  by  the  rapidity  with  which  the  development  of  w’ar  industries  absorbed  the 
available  power. 

.A  survey  of  the  resources  and  needs  of  the  region  has  recently  been  made  under  the  direc¬ 
tion  of  W.  S.  Murray,  and  the  report  has  been  published  as  “A  Power  System  for  the  Region 
l)etween  Boston  and  Washington,”  U.  S.  Geo*.  Survey  Professional  Paper  123. 

The  territory  in  which  the  survey  was  made — the  “superpower  zone” —  lies  between  the 
thirty-ninth  and  the  forty-fourth  parallels  of  latitude  and  extends  from  the  coast  to  approxi¬ 
mately  150  miles  inland,  including  parts  of  Maine,  New  Hampshire,  Vermont,  New  A'ork, 
Pennsylvania,  Delaware,  and  Maryland  and  all  of  Massachusetts,  Connecticut^  Rhode 
Island,  and  New  Jersey.  One-fourth  of  the  population  of  the  L-nited  States  is  concentrated 
in  this  area,  and  in  it  are  operated — mostly  independently — 315  electric  utilities,  18  rail- 
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roads  with  36,000  miles  of  sin{;le  track,  and  96,000  industrial  plants.  The  lone  has  relatively 
small  hydro-electric  resources  and  maximum  industrial  power  requirements.  Close  to  it 
however,  lie  some  of  the  best  coal  fields  of  the  country.  The  problem,  then,  is  to  conjoin 
the  hydro-electric  supply  of  energy  with  the  steam-electric  supply  so  as  to  produce  a  maxi- 
mum  of  energy  for  a  minimum  investment  of  capital  and  a  minimum  operating  expense 
and  at  the  same  time  conserve  the  rapidly  disappearing  cheap  fuels  of  the  Appalachian 
coal  fields.  Figured  on  the  basis  of  the  increase  in  the  use  of  power  in  the  last  ten  years 
the  total  energy  required  in  the  superpower  zone  for  the  year  1930  will  be  3I,ooo,o(k>,ooo 
kilowatt-hours,  of  which  about  21  per  cent  can  be  supplied  by  water  power.  A  co-ordimited 
sx'stem  of  generation  and  transmission  is  suggested,  which,  it  is  estimated,  will  be  able  to 
furnish  this  power  at  an  annual  saving  of  $239, 000,000  over  the  present  unco-ordinated 
system.  The  system  recommended  includes  a  plan  for  the  generation  of  energy  by  steam 
at  tidewater  and  on  inland  waters  where  there  is  a  sufficient  quantity  of  condensing  water 
to  be  had,  and  also  the  utilization  of  all  hydro-electric  power  that  can  be  economically 
obtained  from  rivers  within  the  zone  or  within  transmission  distance.  The  system  is  to  he 
co-ordinated  by  34  load  centers  for  the  distribution  of  the  energy  generated.  The  superpower 
system  is  urged  not  to  supplant  or  even  compete  with  the  existing  electric  utilities  but  to  co¬ 
ordinate  and  supplement  them  and  thus  to  promote  economy  of  generation  and  trans¬ 
portation. 

Of  interest  in  this  connection  are  the  new  state  power  maps  which  are  being  published 
by  the  United  States  Geological  Survey.  These  maps,  on  a  scale  of  1:500,000,  show  the 
location  of  power  stations  and  transmission  lines  used  in  public  service  and  the  names  of 
the  public-utility  companies.  They  are  available  for  all  of  the  New  England  states  and 
also  for  New  York,  New  Jersey,  Maryland,  Delaware,  and  the  District  of  Columbia. 


EUROPE 

The  Distribution  of  Cultivation  in  Sweden.  The  at>solute  dot  method  of  representing 
geographical  distribution  employed  so  successfully  by  Sten  De  Geer  in  his  population  studies 
of  Sweden  (“A  .Map  of  the  Distribution  of  Population  in  Sweden:  Method  of  Preparation 
and  General  Results,”Geogf./?ev.,  January,  1922)  has  been  applied  to  the  agriculture  of  the 
country  by  C.  J.  Anrick  in  a  map  entitled  ‘Area  under  Cultivation  in  Sweden.”  On  the  map 
(scale  1 : 1,000,000)  each  square  kilometer  of  arable  land  is  shown  by  a  square  of  one  milli¬ 
meter  side.  The  data  are  derived  from  the  official  statistics  of  Sweden  1913-1920.  Accom¬ 
panying  the  map  is  a  well  illustrated  description  of  the  method  and  results  (‘Beskrivning 
till  karta  dver  Sveriges  akerareal,  with  English  Summary  of  the  Contents,”  Sveriges  Geol. 
Under -sokning,  Ser.  B  a.  No.  10,  Stockholm,  1921). 

The  cultivated  area  of  Sweden  comprises  38,235  square  kilometers  of  arable  land  and  480 
square  kilometers  of  gardening  land.  Of  the  area  below  the  tree  line  1 1  per  cent  is  cultivated. 
In  G6taland  and  Svealand  (southern  and  central  Sweden)  the  arable  land  amounts  to  20 
per  cent.  In  some  limited  districts  in  southern  Sweden  more  than  90  per  cent  lies  under  the 
plow.  This  highly  varying  intensity  of  cultivation  is  clearly  shown  in  the  map. 

The  extension  and  distribution  of  the  arable  land  is  largely  determined  by  the  natural 
conditions.  In  southern  Sweden  the  climatic  conditions  are  most  favorable,  and  the  number 
of  the  cultivable  plants  is  greatest.  The  different  kinds  of  soils  and  their  distribution  and  the 
different  topography  are  of  fundamental  importance.  Of  importance  also  are  the  historical 
development  and  the  length  of  time  an  area  has  been  cultivated.  More  than  one-third  of 
the  cultivated  land  has  been  laid  under  the  plow  during  the  last  fifty  years. 

When  the  last  land  ice  disappeared  from  Sweden  the  lower  parts  of  the  country  were  sub¬ 
merged  below  sea  level  or  were  covered  by  lakes.  In  the  late  glacial  seas  and  lakes  clay,  silt, 
and  sand  were  deposited;  and  now  these  districts  of  sedimentation,  after  having  been  ele¬ 
vated,  form  the  principal  areas  of  agriculture.  Of  the  land  now  cultivated  74  per  cent  lies 
below  the  late-glacial  marine  limit.  Next  to  the  sediments  mentioned,  till  is  the  chief  ag¬ 
ricultural  soil,  though  its  value,  of  course,  varies  greatly  according  to  its  character.  Peat 
soil  also  is  of  importance. 

In  Figure  14  and  in  Plate  I  the  author  gives  a  generalized  map  of  the  distribution  of  the 
arable  land.  In  the  plate  he  also  depicts  the  extent  of  the  cultivation  of  wheat,  rye,  oats, 
and  barley. 

E.  Antevs 
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The  Famine  Belt  of  Russia.  The  orii^inal  famine  licit  of  Russia  extends  from  the  north 
end  of  the  Caspian  northward  to  central  Russia  and  thence  in  a  broad  belt  eastward  beyond 
the  I’ral  .Mountains.  In  Figure  i,  below,  the  famine  belt  has  been  drawn  as  represented  in  a 
rei>ort  of  the  .American  Relief  .Administration  by  Professor  .A.  C.  Coolidge,  published  in 
April,  1922.  Upon  it  have  been  drawn  the  boundaries  of  the  rainfall  belts,  and  they  ser\  e  to 
show  the  transitional  situation  of  these  borderlands,  where  risk  of  crop  failure  and  famine  is 
inevitable  in  dry  seasons.  In  the  Geof^raphical  Teacher  (Vol.  ii,  1921,  p.  141),  Unstead  has 
given  the  average  rainfall  and  temperature  of  Samara  over  a  long  period  in  contrast  to  the 
conditions  of  1921  as  follows: 


Rain  in  millimeters  Temperature — Degrees  C. 


.April 

May 

June 

.April 

May 

June 

Average  i9\3-20  . 

27.0 

38.8 

46.9 

6.4 

16.2 

237 

In  1921  . 

‘•7 

0-3 

51 

12.4 

247 

311 

It  should  be  note<l  that  though  fam¬ 
ine  conditions  first  arose  in  the  Samara 
region  they  have  extended  themselves 
over  a  wide  district  in  the  Ukraine, 
the  Caucasus,  and  elsewhere.  In  the 
report  of  the  .American  Relief  .Admin¬ 
istration  for  May,  Doctors  Hutchinson 
and  Colder  report  that:  “In  the  eight 
or  ten  ‘Governments’  of  Russia  or  the 
four  ‘Ciovernments’  of  the  Ukraine 
affected  by  famine,  each  one  of  which  is 
comparable  with  the  separate  Trans¬ 
caucasian  republics  in  area  and  popu¬ 
lation,  probably  fifty  per  cent  of  the 
entire  population  is  in  serious  want. 
In  Georgia  the  percentage  is  not  over 
two  and  one-half;  in  Azerbaijan,  less 
than  three  and  one-half;  and  even  in 
.Armenia,  only  twelve  and  one-half.” 
They  report  further  that  contrary  to 
the  situation  in  Russia  the  lack  of  the 
Transcaucasian  region  is  due  to  adverse 
political  rather  than  climatic  condi¬ 
tions,  local  wars  interfering  with  ordi¬ 
nary  agricultural  pursuits.  Armenia  had  deficient  rainfall  in  192 1 ;  Azerbaijan  suffered  from 
spring  floods  followed  by  hailstorms  and  a  limited  pest  of  locusts;  and  in  Georgia  early  frosts 
in  the  fall  of  1921  interfered  to  some  degree  with  the  autumn  planting,  and  unusually  heavy 
late  spring  rains  prevented  the  proper  ripening  of  the  chief  crop,  maize.  In  spite  of  this, 
however,  the  average  yield  for  the  whole  of  Georgia  was  not  far  below  normal.  The  chief 
difficulty  in  the  relief  of  the  Russians  of  the  famine  district  is  owing  to  congestion  at  the 
ports.  It  is  impossible  to  evacuate  food  supplies  as  rapidly  as  they  are  received,  and  local 
congestion  on  the  rail  routes  to  the  famine  district  further  increases  the  delay.  In  contin¬ 
uation  of  this  subject  the  reader  is  referred  to  the  two  following  notes  on  agricultural  condi¬ 
tions  in  eastern  Europe  and  the  historical  geography  of  the  Black  Earth  region. 

Overpopulation  in  Relation  to  Agriculttire  and  Famine  in  Eastern  Europe.  .An  excep¬ 
tionally  valuable  analysis  of  the  general  agricultural  conditions  that  underlie  the  state  of 
famine  now  prevailing  in  eastern  Europe  is  afforded  by  E.  Dana  Durand,  former  Director  of 
the  United  States  Census  (“.Agriculture  in  Elastern  Europe,”  Quart.  Journ.  of  Economics, 
February,  1922,  Vol.  36,  pp.  169-196).  In  his  view  the  poverty  of  the  masses  is  due  “more  to 
overpopulation  than  to  any  other  one  cause,  if  not  more  than  to  any  of  the  other  causes 
combined.”  Valuable  comparisons  are  made  between  the  density  of  population  in  the 
United  States  and  those  in  Congress  Poland,  Galicia,  and  European  Russia.  It  is  shown 
that  a  far  larger  proportion  of  the  population  of  eastern  Europe  is  engaged  in  agriculture  than 
is  the  case  in  the  United  States.  Whereas,  in  1920,  49  per  cent  of  the  population  of  the 


Kic.  I— Sketch  map  showing  the  famine  area  in  Russia 
(shaded).  Isohyets  are  added  to  show  the  ‘marginal’  char¬ 
acter  of  the  Middle  Volga  basin,  ‘naturally  a  rather  poor 
grassland  bordering  an  arid  region.' 
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I'nited  States  was  rural,  in  Congress  Poland  the  figure  w  as  68  per  cent,  in  Galicia  8o  per  cent, 
and  in  European  Russia  86  percent.  The  numlierof  rural  inhabitants  per  square  mile  in  the 
United  States  as  a  whole  in  1920  was  17.3  (in  Iowa,  27.4);  in  Congress  Poland,  183;  in 
Galicia,  213;  in  European  Russia,  58;  and  in  many  sections  of  the  country  the  rural  density 
was  from  too  to  150  per  square  mile. 

I.acking  industry  to  a  high  degree,  eastern  Europe  with  a  very  dense  population  must 
have  a  large  part  of  its  people  work  upon  the  soil.  The  result  is  a  very  minute  division  of 
the  land  to  accommodate  the  individual  farmer,  and  this  division  is  enforced  by  scattered 
holdings  absurdly  small  in  size  due  partly  to  divided  land  inheritance  generation  after 
generation,  partly  owing  to  the  subdivision  and  periodic  redistribution  of  communal  fields, 
and  partly  owing  to  the  preference  for  land  acquired  by  inheritance  rather  than  land  ac¬ 
quired  by  purchase  because  of  a  belief  in  greater  security  of  title.  Under  these  conditions 
a  proper  crop  system  cannot  be  maintained  because  the  smallness  of  the  holdings  requires 
group  action  in  sowing  and  harvesting  crops.  The  alternative  would  require  the  individual 
to  cultivate  his  tiny  strip  inde|>endently  with  tremendous  loss  of  space  and  time.  Farm 
animals  are  reduced  in  number  to  far  below  the  level  of  efficiency,  the  low  grade  of  living 
and  the  hopeless  economic  situation  of  the  peasant  conspire  to  foster  primitive  methods, 
and  the  consequence  is  that  the  average  production  of  grain  per  acre  is  only  little  more  than 
half  as  much  in  European  Russia  as  in  the  United  States,  and  the  production  per  capita  is 
far  lower  still.  With  his  small  holdings  the  peasant  is  required  to  consume  the  grain  that 
he  raises  rather  than  to  turn  it  into  meat.  Live  stock  is  comparatively  unimportant;  there 
is  a  consequent  lack  of  fertilizing  manure;  and  the  peasant  is  forced  to  be  idle  most  of  the 
winter,  his  productive  efforts  being  confined  for  the  most  part  to  the  crop  season.  The 
author  wisely  says  that  under  these  circumstances  the  export  of  grain  represents  an  export 
from  poverty  and  not  from  wealth  of  agricultural  production.  Its  so-called  surplus  shown 
by  export  represents  the  contribution  of  agriculture  to  the  state  or  to  landlords  in  the  form 
of  taxes,  rents,  or  profits  of  large  estates.  Even  under  these  circumstances  Poland  had 
before  the  war  hardly  any  net  exportation  of  grain  at  all.  Even  in  Rumania  and  Bulgaria, 
with  less  dense  population,  the  greater  part  of  the  production  of  agriculture  was  consumed 
by  the  farming  population  itself. 

The  total  effect  of  these  circumstances  was  that  agriculture  was  maintained  in  a  state 
of  deliciite  balance  and  that  the  peasant  was  almost  always  on  the  verge  of  want.  The 
slightest  accident  might  betray  him.  When  war  and  revolution  came  w'ith  its  retluction  of 
agricultural  output,  its  displacement  of  population  in  a  region  where  industry  had  develo|H'<l 
only  in  a  limited  way,  disaster  was  bound  to  follow-.  Moreover,  the  city  had  nothing  to  give. 
The  mining  and  manufacturing  industries  were  more  disturbed  by  the  war  than  agriculture. 
The  Soviet  authorities  followed  the  policy  of  requisitioning  from  the  peasants  their  entire 
surplus  and  of  suppressing  entirely  free  trade  of  food.  This  was  a  blunder  which  had  to  be 
corrected.  There  was  substituted  a  tax  in  kind,  after  which  the  producer  was  free  to  sell 
his  grain.  Added  to  these  causes  of  disorganization  was  the  lack  of  motive  to  produce. 
As  a  climax  came  the  great  drought  in  the  Volga  basin. 

But  if  agriculture  in  eastern  Europe  has  fallen,  says  Durand,  it  had  not  far  to  fall,  and 
by  the  same  token  it  has  not  far  to  rise  again.  By  1921  Poland,  Rumania,  and  Yugo¬ 
slavia  were  able  to  export  food,  though  in  small  quantities,  and  there  is  promise  of  increase 
of  efficiency  in  agriculture  except  in  Russia.  There,  even  if  a  stable  government  is  soon 
established  the  recovery  will  take  long  because  agricultural  ruin  has  been  more  complete 
through  the  loss  of  machinery,  tools,  and  draft  animals,  as  well  as  the  loss  in  confidence  on 
the  part  of  the  peasant  in  any  system  of  government.  Added  to  these  difficulties  is  the 
fundamental  difficulty  of  the  excessive  density  of  the  population  which  may  affect  all 
progress  for  decades  and  possibly  for  centuries.  A  large  amount  of  labor  exists  but  it  is 
confined  to  small  limits  and  is  applied  with  a  low  grade  of  skill.  Plowing  methods  are  inade¬ 
quate,  and  there  is  an  improper  rotation  system  and  a  wasteful  practice  of  leaving  land 
fallow  every  third  year.  Unless  the  people  learn  to  restrict  their  numbers  they  may  find  it 
im(K>8sible  ever  to  raise  their  standard  of  living,  even  with  all  of  the  large  estates  divided 
among  them.  Division  of  estates  in  itself  will  not  solve  the  problem.  The  laborers  on  the 
estates  must  have  their  share.  Some  expense  is  necessary  in  equipping  additional  land,  and 
though  the  large  estates  made  up  a  large  part  of  the  total  land  area  (in  Poland  40  per  cent) 
the  large  holdings  include  relatively  small  percentages  of  the  total  arable  land  (in  Poland 
25  per  cent).  The  effect  of  the  division  of  the  land  is  to  take  away  a  source  of  irritation  and 
to  make  possible  a  redistribution  that  will  enable  the  peasant  to  consolidate  his  holdings 
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and  make  more  effective  the  application  of  his  labor.  All  this  will  necessarily  involve 
the  jwpulation  in  at  least  some  confusion;  and  though  the  ultimate  effect  may  be  ^nehcial, 
the  immediate  effect  is  so  small  as  hardly  to  bear  at  all  upon  the  famine  problem  or  the 
likelihood  of  its  recurrence. 

Steppe  and  Forest  in  the  Settlement  of  Southern  Russia.  In  connection  with  the  present 
famine  problem  of  Russia  may  be  mentioned  an  extremely  interesting  paper  read  before 
Section  E  (geography)  of  the  Edinburgh  meeting  of  the  British  .Association  for  the  Advance¬ 
ment  of  Science  (A.  M.  Gillett:  A  Sketch  of  the  Historical  Geography  of  the  Black  Earth 


FiC.  I — Southern  Runia  in  the  ninth  century,  ihowing  the  people*  of  Little  Russia  and  the  central  Black 
Earth  region.  (Rriiroduced  from  the  original  drawing  b>'  the  courtesy  of  the  StoOisk  (itotrapkical  Uapaunt) 


Region  of  Central  Russia,  Scottish  Geogr.  Mag.,  Vol.  38,  1922,  pp.  i-io).  The  author  con¬ 
siders  as  the  pivotal  fact  of  both  early  and  later  Russian  history  “that  Russia  is  a  plain 
open  on  the  east  by  way  of  the  Uralo-Caspian  gate  to  the  Asiatic  influence  which  penetrated, 
almost  entirely  in  the  form  of  invasions  of  nomadic  hordes,  along  the  grassland  route  which 
led  from  the  heart  of  Asia  through  southern  Russia  to  the  outposts  of  the  steppe  in  Hun¬ 
gary."  It  was  not  altitude  but  vegetation  that  played  the  most  important  part.  Asiatic 
nomads  were  confined  to  the  southern  steppe  region;  on  the  north  they  were  limited  by  a 
belt  in  which  the  open  steppe  merged  into  forest.  In  this  belt  took  place  the  struggle  be¬ 
tween  the  nomadism  of  the  Tatar  and  the  settled  agricultural  life  that  took  root  in  the  small 
clearings  of  the  forest,  where  the  Russian  peasant  had  settled.  The  forest  zone  of  northern 
Russia  was  occupied  even  in  the  centuries  before  Christ  by  a  hunting  and  fishing  people  of 
lohg-headed  Finnic  stock,  while  the  southern  steppe  zone  was  overrun  by  round-headed 
Asiatic  invaders.  The  western  neighbors  of  the  Finns  were  Germans  and  Lithuanians;  the 
Slavs  were  still  concentrated  on  the  eastern  slopes  and  uplands  of  the  Carpathians.  The 
forest  gave  measurable  protection  to  Slav  and  Finn  alike,  though  the  gradual  advance  of 
the  Slav  peoples  caused  a  retirement  of  the  Finns.  The  eastern  Slavs  were  settled  in  the 
valleys  of  the  middle  and  upper  Dnieper  “which  from  earliest  times  had  served  as  the  main 
north-to-south  trade  route  across  the  western  part  of  the  Russian  plain.”  Kiev  as  a  trading 
town  is  located  on  the  Dnief)er  at  the  point  where  the  forests  of  the  north  merged  gradually 
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into  the  southern  steppe.  The  easternmost  Slavs  were  a  wild  borderland  people  with  the 
independent  characteristics  of  frontiersmen.  Their  land  was  the  battle^ound  between  the 
Slavs  and  the  warlike  steppe  tribes,  chiefly  Tatar  but  with  some  Slav  elements. 

In  the  twelfth  century  the  disruption  of  the  Kiev  community  owing  to  scxrial  instabilitv 
and  nomad  attacks  developed  two  great  streams  of  emigration:  the  one  moved  west  to 
Galicia  and  Volhynia,  which  grew  proportionately  in  importance;  the  other  moved  northeast 
toward  the  Oka  and  upper  Volga,  and  the  mixture  of  the  latter  stream  of  Russian  coloniza¬ 
tion  with  the  Finnish  people  resulted  in  the  evolution  of  the  Great  Russian  stock.  Tatar  inva¬ 
sions  and  supremacy  from  1240  to  1480  delayed  further  colonization  by  both  Great  Kus- 


Kic.  » — Russia  froni  the  fifteenth  centuo'  onwards,  showing  the  advance  of  Great  Russian  coionizatiun 
into  the  steppe.  (Reproduced  from  the  original  drawing  by  courtesy  of  the  StoUish  O»otr»phual  ifagonsr.) 


sians  and  Little  Russians.  When  the  Tatar  ^-oke  was  thrown  off  in  the  fifteenth  century 
there  liegan  a  steady  eastward  territorial  expansion  preceded  by  Cossack  outposts,  which 
ixintinued  until  the  Russians  stood  at  Port  Arthur.  Almost  throughout  the  sixteenth 
century  there  was  warfare  on  the  southeastern  frontier,  where  Tatar  peoples  continued  to 
harass  the  Russian  frontier.  In  the  sixteenth  and  seventeenth  centuries  Great  Russian 
colonization  advanced  liehind  the  Cossack  and  a  part  of  the  scheme  of  defense  was  the 
construction  of  fortified  lines  designed  to  prevent  Tatar  penetration  (Fig.  2).  After  the 
seventeenth  century  the  Russian  population  increased  in  the  steppe  region  by  natural 
growth.  In  the  eighteenth  century  all  possibility  of  nomad  raids  was  ended;  Polish  power 
declined.  Cossack  territory  and  Little  Russia  were  included  with  the  Muscovite  Empire; 
the  Don  Cossacks  were  subdued.  Settled  life  triumphed  in  the  end.  But,  we  may  add,  while 
it  was  a  settled  life  it  was  still  subject  to  catastrophes,  like  the  present  famine,  that  overtake 
the  agriculturalist  who  makes  his  way  beyond  the  border  of  the  zone  of  safely  habitable 
lands  and  takes  his  chances  with  the  rain. 

AFRICA 

Boundary  Settlement  and  Exploration  in  Wadai  and  Darfur.  Wadai  and  Darfur  haNT 
Iieen  two  of  the  last  of  the  .African  states  to  pass  under  European  control.  In  all  the  Sudanese 
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countries  the  European  has  encountered  a  determined  opposition  that  is  in  line  with  a  de¬ 
velopment  superior  to  that  of  other  parts  of  tropical  Africa.  Infusion  of  Hamitic  and  Sem¬ 
itic  blood  in  the  negro  races  of  the  Sudan  and  the  superior  military  and  political  organization 
gained  through  the  adoption  of  Islamism  encouraged  here  the  growth  of  powerful  states. 
\Vadai  under  direct  Senussi  influence  was  in  particular  one  of  the  most  fanatical  of  Moham¬ 
medan  states.  In  1895  Keltie  predicted  that  it  would  prove  “one  of  the  most  difficult  of  all 
the  .\frican  states  to  deal  with,"  and  the  truth  of  his  prediction  was  verified  to  the  cost  of 
France.  Britain  likewise  owed  her  Sudanese  troubles  of  the  8o’s  to  the  Mahdi  who  started 
his  disastrous  career  in  Darfur. 

It  was  after  the  defeat  of  the  Mahdi's  successor,  the  Kalifa,  at  Omdurman  that  France 
and  Britain  agreed  upon  the  general  disposition  of  the  eastern  Sudan  (Convention  of  1899): 
the  .\nglo-Eg>'ptian  Sudan  was  to  include  Darfur,  Wadai  to  form  part  of  French  Equatorial 
Africa.  Senussi  influence  soon  provoked  attacks  on  the  French  posts  in  Wadai,  and  the 
country  was  not  pacified  until  1913.  It  was  during  the  military  operations  of  1909  that 
Lieutenant  Boyd  Alexander,  the  African  explorer,  was  killed  on  the  frontier.  In  Darfur  quiet 
was  maintained  by  a  noncommittal  policy,  the  while  little  confidence  was  placed  in  the  Sul¬ 
tan,  .41!  Dinar,  a  caution  justified  by  the  events  of  1915  when  he  threw  in  his  allegiance  with 
T urkey.  “The  difficulty  lies  not  somuch  in  fixing  the  frontier  asin  assuring  respect  for  it  when 
defined,"  wrote  Frank  R.  Cana  (Egyptian  and  Sudan  Frontiers,  Contemporary  Review,  May, 
1914,  pp.  688-797).  The  agreement  of  1899  had  definitively  fixed  the  frontier  south  of  ii" 
and  north  of  19**  30'.  Between  ii*  and  15**  the  line  was  in  principle  that  separating  the 
kingdom  of  Wadai  from  the  province  of  Darfur  as  it  was  in  1883,  that  is  before  the  Khedive 
lost  control  of  the  Egyptian  Sudan.  But  the  ownership  of  the  frontier  countr>',  especially 
the  districts  occupied  by  the  Tama  and  the  Masalit,  was  disputed  by  France  and  England. 
.According  to  agreement  of  September  8,  1919,  Dar  Tama  has  been  assigned  to  Wadai,  Dar 
.Masalit  to  Darfur  (L'Afrique  Fran^aise,  Feb.,  1930,  pp.  55-57;  La  GA»gra/>AiV,  Vol.  35,  1921, 
pp.  390-391).  In  the  actual  delimitation  of  the  boundary  on  the  ground  it  is  provided  that 
due  regard  be  given  to  native  rights — specifically  in  regard  to  water  supply — and  interests; 
and  for  the  more  northern  portions  the  terms  are  elastic  enough  to  meet  the  exigencies  of  an 
arid  region  occupied  by  scattered  tribes  whose  customs  and  habitat  are  still  v-ery  imperfectly 
known. 

Settlement  of  the  boundary  question  is  a  step  towards  realization  of  the  possibilities  of 
these  lands  which  though  semi-arid  in  the  north  are  fertile  in  the  south  and  offer  great  scope 
for  agriculture  proper  as  well  as  cattle  breeding.  Improvement  of  communications  is  another 
desideratum.  El  Fasher,  the  capital  of  Darfur,  is  600  miles  from  Khartum,  and  the  projected 
railway  remains  to  l)e  constructed  for  two-thirds  of  this  distance;  Abeshr  is  nearly  as  far 
from  the  forts  of  the  Shari  basin  and  exceedingly  remote  from  any  commercial  center  or 
market.  Sir  Philip  Brocklehurst,  who  recently  crossed  Wadai  from  his  frontier  post  in  Darfur, 
describes  the  difficulties  experienced  by  the  French  officials  in  obtaining  stores  at  Abeshr 
r.4cro88  Wadai,"  Geogr.  Journ.,  April,  1933).  For  the  most  part  dejiendence  has  to  l>e 
placed  on  Greek  and  Syrian  merchants  trading  from  Khartum.  The  road  they  travel — 
through  Kordofan,  Darfur  to  Abeshr — is  now  chiefly  frequentetl  by  pilgrims  making  the 
journey  to  Mecca.  In  past  times  it  figured  as  one  of  the  great  slave  routes,  the  other  being 
via  the  Kufara  oases  to  Tripoli.  With  French  occupation  of  .4beshr  in  1909  the  slave  trade 
of  which  the  capital  had  been  the  center  ceased,  and  the  town  declined  considerably.  .Another 
general  cause  of  decline  was  the  famine  of  1914.  The  French  authorities  strongly  urge  con¬ 
struction  of  a  railroad  to  link  up  the  Sudanese  countries.  According  to  Sir  Philip  Brockle¬ 
hurst  the  route  along  the  pilgrim  road  from  El  Fasher  through  Wadai  would  offer  little  diffi¬ 
culty  to  such  construction  except  in  the  mountainous  portion  of  western  Darfur.  Here  the 
line  would  run  through  a  northern  continuation  of  the  Jebel  Marra.  Through  Wadai  the 
road  runs  through  a  generally  level  and  scrub-covered  country’. 

The  Jebel  Marra  forms  a  part  of  the  southeast-northwest  trending  watershed  separating 
the  Chad  drainage  from  that  to  the  Mediterranean,  a  belt  of  almost  unknown  highland  re¬ 
garding  which  our  conjectures  have  l)een  considerably  modified  as  a  result  of  Commandant 
Pilho’s  recent  work  in  the  Borku,  Ennedi,  and  Tibesti  regions  north  of  Wadai  (J.Tilho: 
The  Exploration  of  Tibesti,  Borkou,  and  Ennedi  in  1913-1917,  Geogr,  Journ.,  Vol.  56,  1930, 
pp.  81-99,  161-183,  311^  241-367).  In  particular  he  has  shown  that  the  mountains  of  Tibesti 
reach  greater  elevations — the  highest  peaks  10,700  and  11,300  feet — than  was  heretofore 
lielieved.  Tilho,  who  continued  his  geodetic  and  topographic  observations  from  these  north¬ 
ern  territories  and  established  a  liaison  with  the  British  work  in  Darfur,  also  ascrilied  a 
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much  greater  height  to  the  unexplore<I  summits  of  the  Jebel  Marra — 9,(M)u  to  9,800  feet 
instead  of  6,000  feet.  This  mountain  massif  has  more  recently  Iteen  {lenetrated  by  two 
British  [tarties.  In  1918  Captain  H.  F.  C.  Hobbs  and  Mr.  J.  A.  Gillan  ascended  a  pt>ak  in 
the  southwest  of  the  massif  which  altogether  covers  some  800  square  miles  and  visited  two 
lakes,  the  lakes  of  Deriba,  pre^•iously  known  only  by  native  report.  The  one  lake,  an  objea 
of  superstitious  awe  to  the  natives,  is  regarded  by  them  as  an  oracle.  .\li  Dinar  is  said  to 
have  sent  messengers  to  consult  it  on  the  eve  of  his  defeat  by  the  British  (H.  F.  C.  Hobbs: 
Notes  on  Jebel  Marra,  Darfur,  Geogr.  Journ.,  \’ol.  52,  1918,  pp.  357-363).  In  1920  Cap¬ 
tain  H.  Lynes  and  Mr.  C.  McConnel  began  a  survey  of  the  natural  history  of  the  mas%if, 
ascending  from  the  same  (mint  as  the  pre\ious  ex()edition  {Sudan  Soles  and  Records, 
\’ol.  4,  1921,  (>(>.  119-137).  They  give  altitudes  for  the  massif  on  the  order  of  those  sug- 
gestetl  by  Commandant  Tilho  and  much  greater  than  are  shown  on  Captain  Hobbs’  map. 
Thus  the  summit  actually  ascended  was  measured  as  9,500  feet.  This  summit  forms  part 
of  the  rim  of  the  great  crater  that  constitutes  the  southwestern  (teak  and  rises  at  other 
(mints  to  still  greater  heights.  The  Deriba  lakes  lie  within  the  crater — the  salt  lake  on  the 
floor  of  the  main  crater,  the  deep  fresh-water  lake  within  a  more  recent  interior  crater.  Three 
biologic  zones  were  recognized  by  Captain  Lynes:  the  lower  zone,  up  to  5,200  feet,  charac¬ 
terized  by  vegetation  of  the  thorny-prickly  Sudan  ty()e;  the  up()er  zone,  above  7,500  feet, 
which  shows  a  marked  change  to  tem[)erate  typm;  and  between  a  sort  of  neutral  zone.  The 
lower  slo()esof  the  mountain  are  here  Imrren  and  un(m(>ulated,  though  the  extent  to  which 
they  are  terraced  indicates  a  formerly  numerous  pmpulation.  The  mountain  (leople  dwelling 
on  the  up(>er  slopies  are  de8cril>ed  as  a  shy,  a[)athetic  folk  of  low  mental  development. 
However,  they  live  in  well-built  huts  in  fortified  villages  and  are  more  advanced  as  cultiva¬ 
tors  than  the  [leople  of  the  plains. 

The  Exploration  of  Mts.  Kilimanjaro  and  Kenya.  With  the  acquisition  of  the  Tanganyika 
Territory  (formerly  German  East  .\frica)  the  British  have  gaine<l  (mssession  of  Kilimanjaro, 
the  highest  mountain  of  Africa.  Both  of  the  great  extinct  volcanoes  of  East  Africa,  Kili¬ 
manjaro  and  Kenya,  are  now  within  the  bounds  of  the  British  Empire.  Kenya  was  ascended 
in  1899.  and  now  Kilimanjaro  has  been  successfully  scaled  by  a  British  [>arty.  A  brief 
account  of  the  ascent  made  last  October  by  four  officials  of  the  Tanganyika  administration 
under  the  leadership  of  Mr.  C.  Gillman  will  be  found  in  the  African  World  for 
Januar>'  21,  1922,  pp.  502-503,  and  in  the  Geographical  Journal  for  .May,  1922,  V’ol.  59. 
PP-  .^94-395- 

The  scientific  exploration  of  Kilimanjaro,  however,  has  been  the  work  of  the  Germans. 
The  first  successful  ascent  was  made  in  1889  by  Dr.  Hans  Meyer  (“Der  Kilimanjaro:  Reiscn 
und  Studien,”  Berlin,  19X^.  lm(mrtant  investigations  e8()ecially  of  the  glacial  features  of 
Kiim,  the  main  summit,  were  made  by  Dr.  C.  Uhlig  in  19^1  (“Vom  Kilimandscharo  zuni 
V.eru,”  Zeitschr.  Gesell.  fur  Erdkunde  su  Berlin,  19)4.  PP-  and  692-718)  and  by  Dr. 

Fritz  Jae(fer  in  1934  (in  compiany  with  Dr.  Uhlig)  and  in  1916  (“Forschungen  in  den  Hoch- 
regionen  des  Kilimandscharo,”  Milt,  aus  den  Deutschen  Schutzgehieten,  Vol.  21,  19"  9,  pp. 
114-146  and  161-197).  More  recently  (1912)  a  (jarty  led  and  equip()ed  by  Eduard  Othler  re¬ 
mained  three  months  on  the  mountain  caiT>-ing  out  topxigraphic  and  scientific  researches 
of  the  first  impwrtance.  A  photograinmetric  survey  was  undertaken  of  the  areas  above  an 
elevation  of  about  9.o(X)  feet, and  careful  obser\  ations  tx-ere  made  of  the  meteorology, geology, 
physical  geography,  and  glaciers.  A  (x>pular  narrative  of  the  ex(}edition  was  gi\-en  by  Oehler 
in  Zeitsckrift  des  Deutschen  und  Oesterreichischen  Alpettvereins  (V’ol.  46,  1915,  pp.  124-156): 
the  photogram  metric  survey  was  described  by  Oehler ’s  associate.  Dr.  Fritz  Klute,  in  Zeit- 
schrift  der  GesellschafI  fur  Erdkunde  zu  Berlin  for  1921  (No.  3-4,  pp.  144-151);  and  the 
scientific  results  of  the  ex()edition  tx’ere  discussed  in  an  im(X>rtant  monograph  by  Ur. 
Klute  entitled  Ergebnisse  der  Forukungen  am  Kilimandscharo,  IQIZ,  Berlin,  1920.  The 
map  on  a  scale  of  i :  50,000  that  was  pre(>ared  from  the  photogrammetric  sur\'ey  accom¬ 
pany  Dr.  Klute’s  article  and  monograph. 

The  massif  of  Kilimanjaro,  which  covers  an  area  of  some  55  miles  east  and  west  by  3.S 
miles  north  and  south,  was  built  by  the  action  of  three  se(>arate  volcanoes  along  a  line  of 
structural  weakness  trending  i^nerally  in  an  east-west  direction.  The  slo()e8  up  to  a  height 
of  between  11,500  and  14,500  feet  coalesce  and  form  one  immense  mountain  mass  culminat¬ 
ing  in  the  three  cones  of  Shira  (12,878  feet),  Kilx)  (19,456  feet),  and  Mawensi  (17,291  feet), 
the  crests  of  which  are  se(>arated  by  intervals  of  some  ten  miles.  The  crater  form  of  Shira 
and  Kibo,  the  western  and  central  \-olcanic  cones,  may  easily  be  recognized;  but,  owing  to 
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the  softer  rocks  which  compose  Mawensi,  erosion  by  stream  and  ice  has  here  progressed 
farther,  producing  a  group  of  precipitous  |>eaks. 

From  November  to  February  Kilimanjaro  is  swept  by  the  northeast  monsoon:  from 
March  to  October  by  the  southeast  trades.  The  summits  of  Kibo,  Shira,  and  Mawensi  rise 
well  into  the  antitrades  which  here  as  elsewhere  in  this  part  of  Africa  blow  from  the  north- 
cast.  The  southeast  trades  are  locally  deflected  so  as  to  blow  up  the  southern  slopes  of  the 
mountain  from  the  southwest.  If  Oehler’s  hypothesis  is  correct  (it  is  accepted  by  Dr.  Klute), 
this  results  from  suction  caused  by  the  anti-trades  passing  through  the  gaps  between  Kibo 
and  Shira  and  between  Kibo  and  Mawensi. 

The  distribution  and  character  of  precipitation  upon  the  mountain  sides  is  determined  in 
1  irge  measure  by  these  winds,  and  in  turn  the  details  of  surface  morphology’,  glaciation,  and 
\egetation  cover  depend  upon  the  precipitation.  In  general  it  may  be  said  that  the  highest 
parts  of  the  mountain,  like  the  steppes  which  surround  it,  are  relatively  arid.  Maxima  of 
precipitation  are  found  at  middle  and  lower  altitudes,  and  in  a  belt  of  heavy  precipitation 
w  hich  encircles  the  massif  the  greatest  quantity  of  rain  falls  along  the  southerly  and  south¬ 
westerly  slopes  brought  by  the  trades  from  the  Indian  Ocean. 

Corresponding  to  the  zone  of  greatest  rainfall,  a  band  of  cultivated  land  encloses  Kili¬ 
manjaro  on  all  sides  but  the  north,  and  at  a  higher  elevation  (6,300  to  11,800  feet  on  the 
south  where  widest)  a  girdle  of  primeval  forest  forms  a  complete  circle.  Dr.  Klute  believes 
that  the  lower  border  of  the  forest  was  determined  by  climatic  conditions  prevalent  during 
a  moister  epoch.  The  forest  once  established,  on  account  of  its  ability  to  retain  moisture, 
has  f>een  able  to  maintain  itself  at  a  lower  level  than  that  at  which  it  could  establish  itself 
under  present  conditions.  Dr.  Klute  believes  that  the  isolated  patches  of  woodland  now- 
found  in  the  cultivated  area  are  remnants  of  a  period  when  the  forest  extended  even  lower 
than  it  now  does.  .4bove  the  forest  are  grasslands,  bushlands,  and  bare  rocks;  and  on  the 
summit  of  Kibo  is  an  ice  cap  which  sends  out  a  row  of  small  glaciers  like  fingers  to  the 
southwest. 

The  snow  line  is  some  2,000  feet  lower  on  the  southern  and  southwestern  sides  of  the 
rone  than  on  the  northern  and  eastern.  The  southerly  side  is  not  only  less  exposed  to  the 
dry  anti-trades  but  is  also  open  to  moisture  brought  by  the  deflected  southeast  trades  here 
blowing  up  the  slope  from  the  southwest.  A  study  of  the  ice  on  Kibo  led  Dr.  Klute  to 
make  some  significant  comparisons  between  the  character  of  glaciation  on  volcanic  cones 
like  Kibo  where  the  surfaces  are  convex  and  on  mountains  like  the  Alps  that  had  reached  a 
mature  stage  of  dissection  prior  to  the  glacial  period  and  where  the  surfaces  are  consequently 
concave.  On  the  latter  the  snow  and  ice  tend  to  converge  into  the  valleys,  here  to  accu¬ 
mulate  to  great  depths  forming  cirques,  and  to  flow  off  to  much  lower  levels  in  long  valley- 
glaciers.  On  mountains  of  convex  slopes  the  surface  of  the  ice  is  greater  in  comparison  with 
its  volume,  and  the  flow  is  divergent  rather  than  convergent.  Melting  is  accomplished 
more  readily,  and  the  lower  limits  to  which  the  ice  extends  remain  at  a  higher  elevation 
even  when  climatic  conditions  are  equal. 

From  a  comparison  of  observations  made  by  himself  and  others  Dr.  Klute  asserts  that 
the  glaciers  of  Kilimanjaro  have  on  the  whole  been  receding  during  the  past  fifty  to  one 
hundred  years  but  that  this  movement  was  interrupted  during  the  first  few  years  of  the 
twentieth  century  when  the  ice  front  remained  stationary.  .■Vfter  1906,  however,  recession 
was  apparently  resumed  and,  according  to  the  reports  of  the  English  expedition  of  last 
October,  has  been  in  progress  ever  since  (Geogr.  Journ.,  May,  1922,  p.  395). 

On  Kilimanjaro,  prior  to  the  glacial  period,  well  developed  valleys  had  I)een  excavated 
on  Shira  and  on  Mawensi.  These  became  filled  with  ice  during  glacial  times,  and  their 
upper  extremities  were  converted  into  cirques.  Cirques  were  also  formed  at  elevations  of 
12,300  to  13,800  feet  on  the  southern  and  southwestern  exposures  of  Kibo,  and  a  southwest¬ 
facing  escarpment  between  Kibo  and  Shira  shows  that  a  series  of  semicircular  glacial  amphi¬ 
theaters  was  occupied  by  small  glaciers  here,  at  approximately  the  same  elevation. 

From  an  examination  of  the  terminal  moraines  of  the  glacial  period  Dr.  Klute  was  able 
to  trace  successiv-e  stages  in  the  w'ithdraw  al  of  the  ice,  but  he  could  find  no  evidence  of  more 
than  one  distinct  period  of  glaciation.  The  immense  size  of  the  cirques  in  comparison  with 
the  small  stream  valleys  leading  out  of  them  seems  to  show  that  during  the  glacial  period, 
as  at  the  present  day,  the  greater  part  of  the  run-off  from  melting  ice  was  absorbed  by 
evaporation.  Glaciation  then  as  now  was  developed  on  a  vaster  scale  on  the  southern  and 
southwestern  sides  of  the  mountain  than  on  the  opposite  quarters.  From  this  Dr.  Klute 
concludes  that  the  w  ind  system  of  the  glacial  period  must  have  Ijeen  the  same  as  that  of  the 
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present  and  that,  if  this  be  true,  any  shifting  in  the  position  of  the  poles  or  continents  can¬ 
not  be  adduced  as  explanations  of  the  incidence  of  the  ice  age. 

From  the  human  point  of  view  Dr.  Klute  foresees  an  ever  increasingly  important  role 
which  the  lowest  slopes  of  Kilimanjaro  are  destined  to  play,  despite  their  rain  and  clouds, 
as  stations  for  sanitaria  and  refuges  for  convalescents  from  the  more  unhealthful  coastal 
belt. 

Kenya,  lying  approximately  on  the  equator  2io  miles  to  the  north,  still  awaits  thorough 
geographical  investigation  corresponding  to  that  of  Oehler  and  Klute  on  Kilimanjaro.  In 
1899  Mr.  (now  Sir  Halford)  Mackinder  spent  a  month  exploring  the  mountain  and  accom¬ 
plished  the  first  and  only  successful  ascent  of  its  highest  point  (“A  Journey  to  the  Summit 
of  .Mount  Kenya,  British  East  Africa,"  Geofr.  Journ.,  Vol.  15,  1900,  pp.  453-486).  During 
more  recent  years  the  Rev.  Dr.  J.  \V.  Arthur  has  made  five  expeditions  to  the  mountain 
but  unfortunately  has  failed  to  reach  the  summit.  The  results  of  his  explorations  will  prove 
of  interest  to  both  mountaineer  and  geographer  (see  j.  W.  Arthur:  .Mount  Kenya,  Geogr. 
Journ.,  Vol.  58,  1921,  pp.  8-25). 

The  height  of  Kilimanjaro — that  is,  of  the  highest  point  on  the  crater  rim  of  Kibo  calleii 
by  the  Germans  “Kaiser  Wilhelm-Spitze”  and  apparently  not  as  yet  rechristened  by  the 
British — was  determined  by  Dr.  Hans  Me>-er  from  barometric  readings  to  be  6,010  meters 
(•9-7*5  feet).  This  figure  is  probably  somewhat  excessive.  The  commission  which  surveyed 
the  (jerman-English  boundary’  calculated  the  height  by  trigonometry  to  be  only  5,893  meters 
(19,318  feet);  and  this  is  the  figure  which  appears  on  the  British  General  Staff  map  of  1915 
(i:  1,000,000).  The  Germans,  however,  claim  that  this  represents  the  elevation  of  a  point 
on  the  crater  rim  and  not  of  the  highest  peak.  Dr.  Klute,  from  a  combination  of  aneroid 
observations  and  from  estimation,  places  the  latter  at  5,930  meters  (19,456  feet),  which  is 
probably  approximately  correct  (Zeitschr.  Gesell.  fur  Erdkunde  zu  Berlin,  1921,  No.  3-4, 
pp.  148-149).  . 

According  to  the  British  General  Staff  map  of  1915  the  height  of  Kenya  is  5,195  meters 
(17,040  feet). 

The  Vegetation  of  Madagascar.  The  island  of  Madagascar  is  large  enough  and  sufficiently 
varied  in  topography  to  afford  conditions  favorable  for  the  development  of  many  of  the  types 
of  vegetation  found  on  the  adjacent  continent  of  Africa.  The  prevailing  southeasterly 
wind  contributes  to  the  maintenance  of  a  luxuriant  forest  along  the  eastern  slope  of  the  island 
but  since  the  watershed  lies  near  the  east  shore  there  is  a  relatively  small  portion  of  the  island, 
abundantly  supplied  with  rainfall  (see  the  relief  map  accompanying  the  article  “Madagav 
car"  by  G.  Grandidier,  Geogr,  Rev.,  Vol.  10,  1920,  pp.  197-222).  On  the  northwest  side  of 
the  W’atershed  drought  occurs  following  a  rainy  period  sufficient  to  develop  a  good  growth  of 
grass.  During  the  drought  period  this  region  is  swept  by  fire,  which  not  only  prevents 
forests  from  invading  the  grassland  but  also  pushes  back  the  forests  themselves  w’here  they 
come  in  contact  with  the  grasslands.  As  on  the  African  continent,  a  temperate  rain  forest 
extends  along  the  top  and  down  the  east  side  of  the  watershed. 

West  of  this  forest  region  and  extending  around  the  south  end  and  the  north  end  as  well 
is  a  region  similar  to  the  acacia-tall  grass  (low  veld)  areas  of  Africa  where  grasses  predom¬ 
inate  and  where  there  are  scattered  trees.  Fire  destroys  the  grass  almost  every  year  and 
greatly  limits  tree  growth.  In  the  south  and  west  the  acacia-tall  grass  country  gives  way 
to  a  drier  type  similar  to  the  thorn  forest  and  acacia-desert  grass  areas  of  Africa.  In  the 
latter  type  fire  is  not  a  factor,  since  the  growth  of  grasses  is  not  sufficient  to  enable  the  fires 
to  spread,  and  drought  alone  prevents  the  development  of  forests.  Along  the  coasts  there 
are  mangrove  swamps,  and  in  the  interior  many  marsh-grass  areas. 

Beginning  in  1915  and  continuing  down  to  the  present  the  Colonial  Museum  of  Marseilles 
has  published  a  notable  series  of  botanical  papers  dealing  with  the  French  colonies.  Of  these, 
a  number  hav’e  dealt  with  the  vegetation  of  the  island  of  Madagascar.  In  a  recent  numlier 
Perrier  de  la  BAthie  (“La  v’egetation  malgache,"  Annales  Musie  Colonial  de  Marseille, 
Ser.  3,  Vol.  9,  1921)  presents  for  the  first  time  a  concise  picture  of  the  vegetation  of  the 
island.  The  classification  is  unfortunately  not  based  entirely  on  the  vegetation  itself. 
Division  is  first  made  into  the  original  and  the  modified  vegetation,  and  second,  upon 
a  climatic  and  physiographic  basis  the  original  vegetation  is  further  divided  into  that 
found  on  the  windward  and  that  found  on  the  lee  side  of  the  island.  A  map  of  the  island 
shows  the  following  types  of  vegetation :  evergreen  forest,  deciduous  forest,  thorny  brushland, 
mangrove,  savoka  (cut-over  land),  and  prairie  (burned-over  grassland).  On  this  map  are 
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also  drawn  certain  floristic  lines  separating  different  floral  provinces,  and  two  small  maps  give 
additional  floristic  data. 

The  original  vegetation  is  now  limited  largely  to  the  small  area  of  forest  which  marks  the 
cast  slopes  of  the  watershed,  forms  a  narrow  strip  in  the  south,  but  broadens  out  in  the  north 
and  extends  with  many  interruptions  from  coast  to  coast.  Much  of  this  original  forest 
has  been  reduced  to  agricultural  or  cut-over  land,  and  it  now  constitutes  about  12  per  cent 
of  the  area  of  the  island.  The  brushland  of  the  southwest  is  also  regarded  as  of  the  original 
type,  since  here  growth  is  not  sufficient  to  enable  fires  to  spread. 

The  greater  part  of  the  island — over  fifty-one  million  hectares — is  characterized  by  a 
modified  vegetation  which  is  classified  under  three  main  types,  primarily  according  to 
botanical  composition — the  prairie,  the  savoka,  and  the  mangrove.  As  a  rule  the  number  of 
species  is  small  and  a  large  proportion  of  the  species  are  not  endemic  but  are  often  world-wide 
in  their  distribution. 

The  prairie  includes  practically  all  the  grasslands  except  the  marshes,  which  are  regarde<l 
as  secondary.  In  this  broad  division  are  included  both  the  luxuriant  tail-grass  prairies  char¬ 
acterized  by  .\ndropogon  and  the  desert-like  short-grass  lands  characterized  by  Aristidas. 
These  distinctions  although  not  expressed  on  the  map  are  of  both  economic  and  ecological 
significance. 

The  savoka  is  cut-over  land  which  has  partially  reverted.  Here  are  also  included  the  early 
stages,  represented  by  true  ruderals  which  occur  in  cultivated  fields  or  in  fields  recently- 
abandoned,  as  well  as  the  later  stages  in  the  succession  leading  to  the  re-establishment  of  the 
original  forest. 

The  mangrove  is  also  included  in  this  section  largely  because  it  is  characterized  by  a 
limited  number  of  species.  In  fact  the  analysis  here  is  based  more  largely  on  the  botanical 
comjxwition  than  upon  the  environmental  conditions  indicated  by  the  plant  types,  and  the 
grouping  is  therefore  not  well  chosen  to  indicate  crop  potentiality. 

The  original  vegetation  is  made  up  of  a  large  number  of  species,  many  of  which  are  en¬ 
demic.  This  is  divided  on  the  basis  of  rainfall  into  the  communities  on  the  windward  and 
leew.ird  sides  of  the  island  respectively. 

The  vegetation  of  the  windward  side  is  divided  into  the  eastern  region, — a  moist  tropical 
region,  the  central  region, — a  region  less  moist  and  more  temjjerate,  and  the  region  of 
Sambirano,  warmer  than  the  eastern  region,  but  characterized  largely  by  species  from  that 
region.  The  eastern  region  is  characterized  by  high  humidity  and  little  change  in  weather 
during  different  seasons.  In  this  region  four  formations  are  distinguished;  (i)  the  littoral 
forest,  largely  developed  on  dunes  and  characterized  by  a  low  growth  which  produces  con¬ 
struction  timber,  African  ebony,  and  copal;  (2)  the  marshes  and  lagoons;  (3)  the  eastern 
forest,  of  complex  botanical  composition  in  which  epiphy'tes  are  a  prominent  feature; 
(4)  the  mountain  forests,  constituting  a  type  characteristic  of  exposed  high  mountains, 
where  a  large  number  of  species  occur  and  form  a  dense  growth. 

The  forests  of  the  eastern  region  are  not  readily  destroyed  by  fire,  but  the  greater  amount 
of  this  forest  has  l)een  cut  and  destroyed.  Where  reforestation  takes  place  it  passes  through 
definite  stages  which  must  come  in  definite  order  and  which  require  from  15  to  30  years  to 
complete. 

The  central  region  comprises  all  areas  above  800  meters  and  has  a  relatively  temperate 
climate  and  less  rainfall.  Its  limit  is  not  well  defined  on  the  east  but  is  relatively  sharp 
on  the  west,  where  it  is  marked  by  the  occurrence  of  deciduous  trees.  There  are  six  forma¬ 
tions  in  the  central  region:  (i)  the  marshes,  relatively  abundant  and  characterized  largely 
by  sedges;  (2)  the  dense  forest,  with  herbaceous  undergrowth,  which  lies  between  8<»  and 
2,000  meters  elevation  and  represents  a  more  temperate  and  somewhat  less  humid  modi¬ 
fication  of  the  eastern  forest;  (3)  the  forest,  characterized  by  an  abundant  lichen  flora, 
which  occurs  only  at  high  altitudes  and  is  similar  to  the  forests  of  the  high  mountains  in 
the  eastern  part;  (4)  the  ericaceous  brushland,  which  also  occurs  at  high  altitudes  where  it 
represents  the  upper  zone  of  vegetation  on  the  island;  (5)  forests  of  the  western  slopes, 
relatively  dry  and  very  inflammable;  (6)  the  rock  xerophytes,  where  soil  is  denuded  or 
thin  and  rock  comes  to  or  near  the  surface. 

The  formations  of  the  central  region  are  readily  and  rapidly  destroyed  by  fire,  and  a 
few  successive  fires  will  reduce  the  forest  to  an  Aristida  prairie.  In  this  destructive  process 
the  crests  and  ridges  are  first  denuded,  the  other  places  retaining  their  original  vegetation. 
In  the  next  stage  the  forests  occur  only  as  small  isolated  clumps,  and  in  the  final  stage 
the  grassland  replaces  these  isolated  forests. 
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The  remaining  portion  of  the  region  on  the  windward  side  is  discussed  as  the  region  of 
Sambirano.  It  is  a  small  region  on  the  northwestern  side  of  the  island  where  the  forests  of 
the  east  coast  extend  across  to  near  the  west  coast.  It  differs  from  the  remainder  of  the 
west  coast  in  being  much  more  humid  and  hotter.  It  contains  forests  of  which  three  forma¬ 
tions  are  distinguished,  based  on  soil  and  topographic  conditions  as  follows:  (1)  forests 
on  alluvial  land  and  at  the  edge  of  bodies  of  water;  (2)  forests  on  slopes  and  hea\')’  soil; 
and  (3)  forests  on  sandy  hills. 

The  vegetation  of  the  lee  side  suffers  prolonged  drought  periods.  This  part  of  the  island 
is  divided  into  western  and  southern  regions.  In  the  western  region  rainstorms  and  high 
temperature  prevail  for  five  months,  followed  by  seven  months  of  intense  dryness.  A  large 
portion  of  this  region  occurs  south  of  the  region  of  Sambirano,  and  a  small  portion  north 
which  extends  to  the  eastern  shore  some  distance  south  of  the  north  end  of  the  island.  In 
the  western  region  six  formations  occur:  (1)  the  raphia  swamps,  varying  greatly  in  compo¬ 
sition  from  pure  Typha  to  palm  swamps;  (2)  the  alluvial  forest,  characterized  by  beautiful 
tall  trees  and  little  underbrush  and  distinguished  from  other  formations  of  the  western 
region  by  the  abundance  of  lianas  and  by  the  persistent  foliage;  (3)  the  forests  of  the  lateritic 
hills,  consisting  of  small  deciduous  trees;  (4)  the  forests  of  the  calcareous  plateau,  charac¬ 
terized  also  by  small  or  very  large  deciduous  and  thorny  xerophytic  tree  growth  in  which 
Adansonia  occurs;  (5)  the  forests  of  the  sandy  hills,  with  xerophytic  trees  and  bushes;  (6) 
the  xeroph>tic  brushland,  characterized  by  spiny  and  fleshy-stemmed  plants  such  as  Aloe, 
Euphorbia,  etc. 

The  southern  region  is  a  xeroph>tic  brushland,  characterized  by  Didierea  and  other 
fleshy  plants.  Here  fires  cannot  spread,  and  the  vegetation  can  maintain  itself  against  the 
encroachments  of  the  prairie. 

H.  L.  Shantz 
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British  lEnterprise  in  Northern  Baluchistan.  From  the  days  of  Alexander  of 
Macedon  down  to  the  last  decade  of  the  nineteenth  centur>',  the  country  bordering  on  the 
northern  frontier  of  Baluchistan  remained  almost  utterly  unknown  to  Europeans.  A 
barren  district,  much  of  it  a  true  desert  inhabited  by  predatory  Baluch  nomads,  it  lay  far 
from  the  beaten  tracks  of  commerce  and  of  war.  Only  when  British  India  began  to  fear 
Russian  influence  from  the  north  was  a  concerted  effort  made  to  bring  law  and  order  into 
these  regions. 

Much  of  the  success  of  British  policy  there  is  due  to  the  work  of  Colonel  Webb  Ware, 
who  in  1897  was  placed  in  charge  of  the  territory  along  the  Afghan  boundary  by  Mr.  Hugh 
Barnes.  Mr.  Barnes,  now  Sir  Hugh,  had  taken  a  prominent  part  in  the  survey  of  the  boun¬ 
dary  in  the  previous  year  and  at  the  time  was  agent  to  the  Governor  General  in  Baluchistan. 
Under  Colonel  Webb  Ware’s  management  most  of  the  native  tribes,  excepting  the  Sarhadi, 
were  pacified;  and  a  telegraph  and  caravan  route  was  established  from  Quetta  to  Robat, 
near  where  the  frontiers  of  Persia,  Afghanistan,  and  British  Baluchistan  meet.  Com¬ 
mercially  this  route  offered  an  easy  line  of  ingress  for  British  trade  to  the  markets  of 
Khorasan.  Strategically  it  strengthened  the  Indian  frontier  and  offered  a  base  from  which 
military  action  might  be  taken  against  Afghanistan  should  the  necessity  arise.  It  also 
enabled  the  British  to  intercept  the  dangerous  traffic  in  arms  between  the  Persian  Gulf 
and  the  Indian  borderlands.  So  flourishing  did  the  trading  by  camel  over  this  route  be¬ 
come,  that  in  1905  the  government  of  India  constructed  a  railway  from  Quetta  to  Nushki 
to  obviate  a  difficult  ascent  of  some  3,000  feet  which  the  camels  had  to  make  on  their 
journey  eastward.  Early  in  the  World  War  German  and  Turkish  aggression  in  Persia, 
together  with  a  shortage  of  camels,  induced  the  Indian  government  to  extend  the  railway 
to  a  point  halfway  between  Nushki  and  the  Persian  frontier,  and  its  final  completion  to 
this  frontier  was  determined  upon  immediately  after  the  Russian  debacle  in  1917  and 
completed  in  1919. 

The  whole  matter  of  the  Nushki  Railway  with  its  historical  and  geographical  setting  was 
discussed  by  Colonel  Webb  Ware  in  a  lecture  which  he  delivered  before  the  Central  Asian 
Society  (London)  and  which  was  followed  by  illuminating  comment  from  Sir  Hugh  Barm  s 
{Joum.  Central  Asian  Soc.,  Vol.  6,  1919,  pp.  44-92). 

The  Sarhad  is  a  wild,  mountainous  tract  lying  between  Persia  and  Baluchistan.  It  has 
at  all  times  been  the  haunt  of  lawless,  intractable  tribes.  Not  long  after  the  opening  of  the 
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caravan  route,  Tcrsian  Baluchistan  threw  off  all  semblance  of  Persian  authority,  and  raiders 
from  the  Sarhad  carried  terror  and  devastation  throughout  the  greater  part  of  eastern 
Persia.  It  is  a  testimonial  to  the  order  established  in  Baluchistan  that,  in  spite  of  these' 
raids,  the  trade  route,  “which  lay  within  a  single  day’s  easy  march  of  their  tribal  headquar¬ 
ters  was  never  touched  until  the  spasm  of  unrest  which  followed  the  opening  of  the  war 
passed  over  the  country  in  1915."  The  story  of  the  final  subjugation  of  the  Sarhad  raiders 
in  1916  is  graphically  and  informally  related  by  Brigadier  General  R.  E.  H.  Dyer  in  his 
book  entitled  “The  Raiders  of  the  Sarhad,”  London,  1921. 


.\USTR.\L.^SL\  AND  OCEANIA 

Some  Recent  Studies  in  the  History  of  Australian  Exploration.  Though  the  main  events 
in  the  history  of  Australian  exploration  have  been  recorded  in  easily  available  works,  there 
still  remain  wide  gaps  in  the  record.  Much  attention  has  been  devoted  of  late  years  by 
.Australian  geographers  and  historians  to  the  filling  in  of  these  gaps,  and  the  field  is  rapidly 
being  prepared  for  the  production  of  a  history  of  far  broader  scope  than  any  that  has  yet 
appeared. 

Probably  the  best  general  introduction  to  published  materials  on  Australian  discover> 
and  exploration  will  be  found  in  those  sections  of  the  Geographisches  Jakrbuch  relating  to 
.Australia  and  to  the  history  of  geography  from  the  close  of  the  Middle  Ages  onward.  These 
carry  the  student  through  the  year  1908;  but  since  that  date  investigation  has  been  pushed 
foi^ard  vigorously,  hitherto  unpublished  materials  have  been  brought  to  light,  reprints 
have  been  made  from  rare  books,  and  many  data  previously  uncorrelated  have  been  gath¬ 
ered  together  in  convenient  form. 

The  whole  question  of  the  knowledge  of  Australia  before  the  well  authenticated  Dutch 
voyages  of  the  seventeenth  century  is  highly  treacherous  and  controversial  ground  upon 
which  one  must  enter  with  caution.  Some  writers  have  even  sought  to  associate  ancient 
Greek  speculations  about  vast  southern  lands  with  veritable  knowledge  of  Australia,  and 
an  extremely  dubious  claim  has  been  advanced  in  favor  of  the  discovery  of  the  western 
coast  by  the  Frenchman,  Paulmier  de  Gonneville,  in  1503.  There  is  a  greater  measure  of 
probability  in  the  supposition  that  the  w'est  coast  may  have  been  visited  by  the  Portuguest- 
and  the  eastern  coast  by  the  Spaniards  in  the  sixteenth  century  (Ricardo  Beltrin  y  R6z- 
pide:  Juan  Fernandez  y  el  descubrimiento  de  la  Australia,  Rev.  de  Geogr.  Colon,  y  Mercanlil, 
Vol.  15,  1918,  pp.  347-362). 

The  southern  coast  from  Cape  Leeuwin  to  the  Nuyts’  Archipelago  was  first  explored  by 
the  Dutch  in  1627  and  was  called  by  them  Nuyts’  Land.  Ninety  years  later  a  curious  pro- 
|X)sal  that  this  region  be  made  the  seat  of  a  colony  was  presented  to  the  Dutch  government. 
The  rare  booklet  of  Jean  Pierre  Purry  (1718)  in  which  wholly  theoretical  arguments  are 
advanced  in  favor  of  this  scheme  has  been  reprinted  in  part  {Proc.  Royal  Geogr.  Soc.  of 
.Australasia:  South  Australian  Branch,  Vol.  19,  1917-18,  pp.  102-108).  Purry  maintains 
that  because  the  Land  of  Nuyts  lies  “in  the  5th  climate,  between  the  30th  and  36th  degrees 
of  latitude,”  and  because  the  best  and  most  fertile  countries  both  of  the  Old  and  of  the 
New  World  lie  between  these  same  parallels,  that  therefore  the  Land  of  Nuyts  must  lie 
rich  “whether  in  cheese,  wine,  olives,  tobacco,  or,  chief  of  all,  silkworms.”  Subsequent  ex¬ 
plorations  by  sea  and  land,  however,  have  revealed  this  coast  and  the  country  behind  it 
as  among  the  most  desolate  and  inhospitable  regions  in  the  world. 

.A  useful  summary  of  early  voyages  along  the  southern  coast  was  given  by  the  Hon. 
John  Lewis  in  one  of  his  annual  addresses  as  president  of  the  South  Australian  Branch  of 
the  Royal  Geographical  Society  of  .Australasia  (Proc.,  etc.,  Vol.  19,  1917-18,  pp.  1-95). 
By  all  means  the  most  fruitful  of  these  explorations  was  that  of  Captain  Flinders  in  the 
Investigator.  Flinders  accurately  surveyed  the  shore  line  and  discovered  the  two  great 
hays,  Spencer’s  Gulf  and  the  Gulf  of  St.  Vincent,  that  penetrate  far  into  the  interior  of 
South  Australia.  Full  extracts  from  Flinders’  detailed  journal  were  given  by  President 
Lewis  in  the  address  just  referred  to  and  in  that  of  the  following  year  (Proc.,  etc.,  Vol.  20, 
1918-19,  pp.  1-67).  The  best  known  incident  of  the  voyage  was  an  unexpected  encounter 
south  of  Kangaroo  Island  with  the  Geographe.  This  vessel  and  the  Naturaliste,  both  under 
the  command  of  Captain  Baudin,  had  brnn  sent  out  by  Napoleon  Bonaparte  to  explore 
these  southern  waters.  Though  the  Peace  of  Amiens  had  been  concluded  less  than  a  month 
before,  for  all  Flinders  and  Baudin  knew,  France  and  Great  Britain  were  still  at  war. 


500 


THE  GEOGRAPHICAL  REVIEW 


Flinders,  none  the  less,  ventured  aboard  the  French  vessel,  was  received  with  courtes\  bv 
Haudin,  and  exchanged  geographical  information  with  the  French  commander.  Sulhse- 
quently  Flinders  was  careful  to  preserve  upon  his  maps  names  given  by  Baudin  to  point-* 
along  the  coast,  and  in  1913  the  continued  use  of  several  of  these  names  was  othcially 
approved  by  the  South  .Australian  government.  On  the  other  hand  the  official  accounts  of 
the  French  expedition  written  after  the  death  of  Baudin  tended  to  deprive  the  British 
navigator  of  the  credit  due  him  for  his  pioneer  work. 

Though  the  first  British  settlement  in  .Australia  was  made  in  1788  at  Sydney,  the  escarp¬ 
ment  of  the  Blue  Mountains  to  the  west  with  its  remarkable  series  of  “bottle-neck"  valk-\5 
for  many  years  placed  an  effective  obstacle  in  the  way  of  exploration  and  exptansion  into  the 
interior  (see  Griffith  Taylor,  Geogr.  Journ.,  Vol.  53,  1919,  p.  177).  During  the  infancy  of  the 
settlement  at  Sydney,  a  rumor  became  widespread  among  the  convicts  of  the  presence  of  a 
colony  of  white  people  some  150  or  200  miles  back  in  the  country.  In  1798  two  journeys  were 
made  under  the  command  of  Governor  Hunter  to  investigate  this  rumor.  Needless  to  say, 
no  white  people  were  found,  but  the  district  southwest  of  Sydney  up  to  the  mountain  bar¬ 
rier  near  the  site  of  the  present  city  of  Goulbourn  was  penetrated  for  the  first  time.  The 
diaries  of  a  young  man  who  took  part  in  these  journeys  have  been  recently  printed  and  di>- 
cussed  in  detail  by  Mr.  R.  H.  Cambage  (“Exploration  beyond  the  Upper  Nepean  in  179s.’ 
Journ.  and  Proc.  Royal  Australian  Hist.  Soc.,  Vol.  6,  Part  I,  pp.  1-36).  Not  until  the  setond 
decade  of  the  nineteenth  century,  however,  were  more  extended  explorations  undertaken 
on  both  sides  of  the  Blue  Mountain  barrier  and  upon  the  plains  to  the  west.  In  another 
interesting  paper  Mr.  Cambage  outlines  and  summarizes  several  significant  journeys  that 
were  made  at  this  time  (“Exploration  between  the  Wingecarribee,  Shoalhaven,  Macquarie, 
and  Murrumbidgee  Rivers,”  published  by  Royal  .Australian  Hist.  Soc.,  July  26,  1921). 

The  discovery  of  the  great  River  Murray  and  the  first  passage  overland  from  New  South 
Wales  to  South  Australia  were  made  in  1829-1830  by  Charles-Sturt,  who  was  later  to  open 
the  way  into  the  heart  of  the  continent.  Mr.  Lewis,  whose  interest  in  the  historical  geo){- 
raphy  of  .Australia  has  been  unflagging,  in  another  Presidential  address,  dealt  at  length  with 
the  explorations  of  Sturt  and  others  in  the  vicinity  of  the  Murray  and  with  early  navigation 
on  that  stream  (Proc.,  etc.,  Vol.  18,  1916-17,  pp.  2-74).  .A  letter  addressed  by  Sturt  to  the 
Under  Secretary  of  the  Colonial  Office  (R.  W.  Hay)  and  bearing  the  date  1834  was  printed 
for  the  first  time  in  the  Proceedings  (V’ol.  18,  1916-17,  pp.  89-104).  Sturt  pointed  out  the 
relative  advantages  and  disadvantages  of  Port  Lincoln  and  Kangaroo  Island  for  prospective 
settlements  and  suggested  that  the  strip  of  country  between  Mt.  Lofty  and  the  eastern 
shore  of  the  Gulf  of  St.  A'incent  offered  the  most  suitable  site  for  the  capital  of  a  future 
colony.  This  was  the  site  chosen  only  two  years  later  by  Colonel  Light,  to  whom  had  been 
assigned  the  duty  of  selecting  a  location  for  the  capital,  and  here  the  city  of  .Adelaide  was 
built.  .A  well  written  account  of  the  work  of  Sturt,  Colonel  Light,  and  other  explorers  of  the 
coasts  and  interior  of  South  Australia  is  given  by  Gwenneth  Williams  in  a  monograph 
entitled  “South  .Australian  F'xploration  to  1856"  (.Adelaide,  1919). 

In  spite  of  the  construction  of  the  telegraph  line  along  the  shore  in  1877,  Nuyts’  Land  of 
the  Dutch  (including  the  barren  Nullarbor  Plain,  which,  it  would  seem,  is  characterized  b\ 
karst  topography)  remained  only  imperfectly  known  until  as  late  as  the  opening  of  the 
transcontinental  railway  in  1917.  One  result  of  the  popular  interest  in  this  district  create*! 
by  the  building  of  the  railway,  was  the  publication  in  the  Proceedings  (V’ol.  I9,  1917-18,  pp. 
109-153),  in  the  Victorim  Geographical  Journal  (V’ol.  30,  1913,  pp.  1-17),  and  elsewhere, 
of  many  interesting  data  on  explorations  made  there  since  i860. 

•Among  the  more  critical  problems  that  face  the  .Australian  settlers  after  the  preliminar\ 
reconnaissance  of  the  countr>’,  is  that  of  the  removal  of  stock  overland  to  remote  quarters 
which  it  is  hoped  to  develop  for  grazing.  In  1838  Joseph  Hawdon  drove  the  first  her*  i  of 
horned  cattle  from  New  South  Wales  to  Adelaide,  a  distance  of  over  seven  hundred  miles, 
and  was  soon  followed  in  the  same  undertaking  by  the  explorers  Sturt  and  Eyre.  Letters 
describing  these  “overlanding”  journe>'8  of  Hawdon,  Eyre,  and  Sturt  which  first  appeare*i  in 
the  South  Australian  Gazette  in  1838  were  reprinted  in  the  Proceedings  (V'ol.  17,  1915-16, 
pp.  99-107).  Since  these  early  da>-s  numerous  other  “overlanding”  expeditions  have  been 
carried  out,  often  against  desperate  odds — as,  for  example,  in  the  case  of  Kennedy  and 
McGill  who  succeeded  (1870)  in  driving  a  small  flock  of  sheep  westward  around  the  head  of 
the  Great  Australian  Bight  to  the  Nullarbor  Plain  (see  Victorian  Geogr.  Journ.,  Vol.  30, 
1913,  p.  3),  Within  very  recent  years  a  stock  route  has  been  opened  from  Willuna  in  Western 
Australia  northeastward  through  more  than  six  hundred  miles  of  territor>’  that  had  remained 
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almost  utterly  unknown  until  Canning’s  journey  of  1907  (see  ll'fstfrn  AustraJia  (Jeol. 
Sunfy  BuU.  So.  61,  pp.  37  and  67-68). 


PHYSICAL  GEOGRAPHY 

The  Abyss  of  Cap-Breton,  Bay  of  Biscay,  and  a  New  Explanation  of  the  Origin  of  Sub¬ 
marine  Trenches.  Under  the  title  of  “Le  (iouf  de  Cap-Breton,”  Commandant  Ch.  Gorceix 
presents  in  La  Geographie  for  .April,  1922,  a  somewhat  detailed  description  and  a  novel  ex¬ 
planation  for  the  trench  or  abyss  which  leads  an  arm  of  deep  water  into  the  Ciulf  of  Gascony 
at  the  inner  angle  of  the  Bay  of  Biscay.  This  trench  has  usually  been  interpreted  in  the  san.e 
way  as  the  apparently  similar  trenches  opposite  the  mouth  of  the  Hudson  and  many  other 
rivers,  as  a  continuation  of  a  river  valley  that  was  eroded  during  a  time  of  continental  emer¬ 
gence,  and  drowned  by  recent  submergence.  Hull,  Spencer,  and  Davidson  have  treated  this 
|)roblem  for  the  western  coast  of  Europe,  the  eastern  coast  of  North  America,  and  the  coast 
of  California.  Gorceix  gives  a  detailed  contour  map  of  the  Cap-Breton  trench,  from  which 
it  appears  to  have  a  form  of  much  irregularity,  quite  unlike  that  of  a  normal  valley;  and  he 
explains  the  trench  as  the  result  of  solution  of  submarine  beds  of  gypsum  and  salt  by  warm 
water  fed  by  a  subterranean  river  that  flows  westward  along  a  belt  line  from  the  northern 
flank  of  the  Pyrenees.  In  support  of  this  explanation  he  refers  to  the  geological  structure  of 
the  region  and  quotes  a  record  of  warm  water  discovered  in  the  trench  bottom  by  a  tem- 
|)erature  sounding,  but  he  adds  that  further  soundings  are  needed  before  the  presence  there 
of  warm  water  in  considerable  volume  can  be  regarded  as  proved.  In  response  J.  B.  Charcot 
has  come  forward  with  a  note  to  the  French  Academy  of  Sciences  (CompUs  Rendus,  No. 
19,  May  8,  1922,  pp.  1246-1247)  giving  soundings  made  by  the  Pourquoi  Pas  in  June,  1913, 
and  July,  1914-  These  soundings  show  an  absolutely  regular  and  normal  decrease  in 
temperature  as  the  bottom  is  approached. 

The  amount  of  continental  emergence  and  submergence  demanded  by  the  explanation  of 
these  submarine  trenches  as  river  valleys  is  in  some  cases  as  much  as  5,000  or  8,000  feet,  and 
that  alone  makes  the  explanation  seem  improbable.  If  the  emergence  and  submergence  are 
explained  as  the  result  of  an  up-warping  and  down-warping  of  the  submarine  shelf,  marginal 
to  the  continent,  instead  of  as  the  result  of  a  massive  and  uniform  movement  of  an  entire 
continent,  the  explanation  might  be  regarded  as  less  strained.  But  if  other  trenches  are 
found  to  exhibit  such  irregularities  as  those  which  characterize  the  abyss  of  Cap-Breton,  it 
may  be  advisable  to  explain  them  all  as  of  submarine  origin,  without  the  aid  of  changes  of 
level.  In  that  case  the  relation  often  found  between  offshore  trenches  and  on-shore  rivers 
would  have  to  be  regarded  as  accidental;  yet  in  several  instances  this  relation  is  so  close  as  to 
seem  causal.  The  whole  problem  is  evidently  open  rather  than  closed. 

\V.  M.  Davis 

GEOGRAPHIC.AL  NEWS 

Establishment  of  an  International  Hydrographic  Bureau.  .A  new  evidence  of  inter¬ 
national  co-operation  in  matters  of  scientific  interest  and  world-wide  utility  is  to  be  found 
in  the  organization  last  year  of  an  International  Hydrographic  Bureau  situated  at  Monaco 
and  supported  by  the  governments  of  twenty-two  maritime  countries.  By  this  step  taken 
by  the  official  hydrographic  services  of  the  various  governments  a  number  of  aspects  of  the 
oceans  and  coasts  now  for  the  first  time  has  become  the  subject  of  organizetl  international 
co-operation.  Official  collaboration  in  such  matters  in  the  past  has  been  limited  chiefly  to 
the  e.xchange  of  charts  by  the  leading  national  hydrographic  offices.  Men  of  science  for  a 
number  of  years  have  worked  together  in  the  study  of  oceanography  in  its  biological  and  in 
many  of  its  physical  aspects.  Thus  the  International  Council  for  the  Study  of  the  Sea  has 
Ijeen  in  existence  since  1901  and  has  conducted  a  number  of  valuable  researches.  Inter¬ 
national  oceanographical  congresses  have  been  held  on  several  occasions  since  1899;  while 
the  Prince  of  Monaco,  largely  by  his  own  effort,  has  succeeded  in  compiling  the  uniform 
bathymetric  chart  of  the  oceans,  thus  utilizing  the  data  of  many  governments;  an<i  it  would 
seem  to  bode  well  for  the  contact  of  the  new  Bureau  with  oceanographers  in  general  that  the 
seat  selected  for  it  is  Monaco. 

From  now  onwards  the  principle  is  established  that  all  information  about  the  coasts  and 
the  oceans  gathered  by  official  departments  is  to  become  available  to  all  other  similar  de- 
(tartments  which  adhere  to  the  International  Hydrographic  Bureau,  and  the  adherents  are 
to  have  an  opportunity  for  open  discussion  at  a  conference  every  fifth  year. 
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The  author  of  the  hlea  was  the  late  Joseph  Kenaud,  Director  of  the  French  Hydrographic 
Service.  At  a  preliminary  conference  held  in  London  in  1919  a  committee  consisting  of 
M.  Renaud  and  the  Hydrographers  of  Great  Britain  and  the  I'nited  States  began  its  labors 
of  organiration,  and  within  a  year  practically  all  the  invited  States  had  approved  of  their 
re  ommendations. 

The  main  objects  of  the  Bureau  are  to  co-ordinate  the  efforts  of  the  various  Hydrographic 
•Services  with  a  view  to  rendering  navigation  easier  and  safer  on  all  the  seas,  to  obtain  as 
much  uniformity  in  hydrographic  documents  as  possible,  and  to  advance  the  theory  and 
practice  of  hydrography.  The  Bureau  has  no  authority  over  the  national  Hydrographic 
Offices;  it  is  a  consultative  body.  Its  functions  may  be  summarized  as  follows: 

The  maintenance  of  up-to-date  collections  of  charts  and  other  documents  issued  by  the 
various  Hydrographic  and  Meteorolc^ical  Ser\’ices,  together  with  the  preparation  of  a  list 
of  such  hydrographic  documents  as  are  of  historical  interest,  and  their  whereabouts. 

Study  and  research  upon  all  subjects  which  affect  hydrography,  including  instruments  and 
survey  methods. 

Publication  of  various  lists  such  as  those  of  geographical  positions,  and  the  distribution 
of  information  regarding  new  surve>'s,  etc. 

.Advice,  when  asked  for,  which  will  aid  governments  in  establishing  Hydrographic  Offices, 
or  in  developing  those  already  established. 

The  Bureau  has  unfortunately  been  deprived,  by  his  death,  of  the  further  services  of  M. 
Renaud  on  its  Directing  Board.  This  Board,  elected  for  five  years,  consists  of  \’ice-.Admiral 
Sir  John  Parry  (Great  Britain),  President,  and  representatives  from  the  Netherlands  and 
Norway.  The  address  of  the  Bureau  Hydrograph ique  International  is  3  rue  du  Port, 
Monaco,  and  the  Secretary-General  is  Captain  G.  Spicer-Simson  {Geogr.  Journ.,  April, 

1922). 


Obituary 

Thurvaldur  Thoroddsen.  The  well-known  Icelandic  geographer  and  geologist,  Thor- 
valdur  Thoroddsen,  died  in  Copenhagen  on  September  30,  1921,  after  an  illness  of  several 
months.  He  was  born  in  Iceland  on  June  6,  1855,  and  studied  in  the  universities  of  Copen¬ 
hagen  and  Leipzig.  For  many  years  he  was  teacher  in  the  College  of  Reykjavik  until  1899, 
when  he  moved  to  Copenhagen  and  devoted  himself  to  research  and  writing.  As  a  young 
student  he  accompanied  in  1876  Professor  Johnstrup  on  his  expedition  to  investigate  the 
Icelandic  volcano  Askja,  and  this  directed  Thoroddsen  to  what  became  the  task  of  his  life. 
He  realized  how  imperfect  was  existing  knowledge  about  the  nature  of  his  native  land,  and 
in  1881  he  began  exploring  it;  with  public  and  private  support  he  continued  this  exploration 
often  under  great  difficulties  almost  every  summer  until  1898,  having  then  visited  ail  parts 
of  the  country.  The  results  of  these  explorations  he  published  from  time  to  time  in  various 
Icelandic  and  foreign  periodicals.  In  1900  appeared  his  geological  map  of  Iceland,  a  few 
years  later  his  important  descriptive  work,  ‘Island:  Grundriss  der  Geographic  und  Geologic’ 
(Petermanns  Mitt.  Ergdnsungsheft  No.  152,  1905,  and  No.  igj,  1906).  “An  Account  of  the 
Physical  Geography  of  Iceland  with  Special  Reference  to  the  Plant  Life”  appeared  in  1914 
as  a  part  of  ‘The  Botany  of  Iceland.”  He  was  a  prolific  writer,  and  in  Icelandic  there  are 
several  large  works  from  his  pen,  such  as  a  histor>'  of  Icelandic  geography  (in  four  volumes, 
the  first  two  of  which  were  translated  into  German);  on  earthquakes  in  Iceland;  on  the 
climate  of  Iceland  during  the  last  thousand  years;  an  account  of  his  explorations  and 
travels  (in  four  volumes);  a  comprehensive  description  of  Iceland,  which  he  left  unfinished, 
four  volumes  having  appeared  at  the  time  of  his  death;  and  many  other  smaller  writings 
His  most  important  contributions  to  science  were  his  writings  on  volcanism.  When  he 
Itegan  his  explorations  only  about  30  volcanoes  were  known  in  Iceland,  but  he  found  there 
at  least  130.  No  one  had  so  varied  and  wide  knowledge  about  his  native  land  as  Thoroddst-n; 
he  was  a  historian  as  well  as  naturalist.  He  was  an  attractive  personality,  a  cultured  and 
widely  read  man  with  many  interests.  In  recognition  of  his  work  he  received  many  honors 
In  1894  the  University  of  Copenhagen  made  him  a  doctor  honoris  causa,  and  in  1939  he  was 
elected  member  of  the  Danish  Royal  Academy.  In  1936  he  received  the  Daly  medal  of  the 
American  Geographical  Society  and  he  also  held  gold  medals  from  the  geographical  societies 
of  Copenhagen  and  Paris  and  the  Linne  medal  of  Stockholm.  He  was  honorary'  member  of 
several  scientific  societies. 
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A.  C.  Haddon.  Migrations  of  Cultures  in  British  New  Guinea.  Maps.  Journ.  Royal 
Anihropol.  Inst.,  Vol.  50,  1920,  pp.  237-280.  London. 

A.  C.  Haddon.  Racial  and  Cultural  Distributions  in  New  Guinea.  Maps,  bibliogr. 

Geogr.  Teacher,  No.  59,  Vol.  12,  1921,  Spring,  pp.  15-19.  London. 

R,  B.  Dixon.  A  New  Theory  of  Polynesian  Origins.  Proc.  Amer.  Philos.  Soc.,  Vol. 
59,  1920,  pp.  261-267.  Philadelphia. 

“A  New  Theory  of  Polynesian  Origins,”  by  R.  B.  Dixon,  Ph.D.:  A  Review.  Journ.  Poly¬ 
nesian  Soc.,  Vol.  30,  1921,  pp.  79-90.  New  Plymouth,  N.  Z. 

T.  R.  St.-Johnstun.  The  Islanders  of  the  Pacific,  or  the  Children  of  the  Sun.  307  pp.; 
maps,  ills.,  index.  T.  Fisher  Unwin,  Ltd.,  London,  1921.  £1,  5s.  9  x  6  inches. 

It  is  little  wonder  that  with  the  Pacific  so  suddenly  thrust  into  the  foreground  of  inter¬ 
national  politics  and  diplomacy,  the  ethnological  world  of  Europe,  America,  and  Japan 
should  be  making  a  new  effort  to  unravel  some  of  the  problems  connected  with  its  peoples. 
.\t  the  close  of  the  late  war  the  Government  of  Japan  sent  out  an  ethnological  party  to 
the  islands  north  of  the  equator,  and  at  this  present  moment  a  scientific  expedition  from 
.America  is  working  in  the  South  Seas  under  the  auspices  of  the  Bishop  Pauahi  Museum 
of  Honolulu.  The  publications  listed  at  the  head  of  this  review  are  only  a  tithe  of  the 
literature  on  the  subject  that  is  constantly  issuing  from  the  printing  presses  of  the 
different  countries. 

The  island  of  New  Guinea  lies  at  the  gateway  of  the  Pacific,  and  it  has  experienced  in 
consequence  nearly  all  the  cultural  influences  that  have  affected  that  region.  The  varieties 
in  physical  type  of  its  inhabitants,  the  divergences  in  social  organization,  material  culture, 
and  language  between  even  neighboring  settlements,  are  amazing.  But  the  confused  mass 
of  ethnographic  data  from  the  island  is  gradually  being  systematized  through  the  labors 
of  Dutch  and  German  scientists  in  the  west  and  north  and  of  English  in  the  south  and 
east.  The  two  articles  by  Professor  Haddon  outline  the  main  racial  and  cultural  distri¬ 
butions  as  far  as  they  are  known  at  present.  The  population  is  divided  into  three  groups, 
partly  on  linguistic  grounds,  and  partly  on  the  basis  of  physical  type.  The  earliest  inhab¬ 
itants  were  probably  the  pygmies,  a  Negrito  people  found  in  a  relatively  pure  state  only 
in  the  mountains  of  Netherlands  New  Guinea  but  discernible  in  a  mixed  form  in  many 
other  parts  of  the  island;  nothing  is  known  concerning  their  language.  Next  come  the 
so-called  I’apuans  proper,  who  greatly  resemble  the  pygmies  but  are  taller  and  hav-e  noses 
that  are  frequently  curved.  Their  languages  are  all  classed  as  Papuan,  although  it  is 
very  doubtful  whether  they  form  a  single  linguistic  group.  Finally,  in  the  northeast  and 
southeast,  are  the  Papuo- Melanesians,  indistinguishable  from  Papuans  in  many  places 
as  far  as  physical  appearance  is  concerned,  although  in  the  southeast  there  is  a  tendency 
towards  lighter  skin  color  and  less  woolliness  or  frizziness  of  hair.  The  main  reason  for 
separating  them  from  the  Papuans  is  a  linguistic  one,  all  their  dialects  being  varieties  of 
Melanesian  and  hence  belonging  to  the  great  Austronesian  family  of  languages. 

The  Papuo-Melanesians  were  evidently  the  latest  immigrants.  Professor  Haddon 
seems  to  consider  that  they  reached  New  Guinea  in  at  least  two  main  migrations,  each 
with  its  distinctive  culture,  but  both  from  Melanesia.  Friederici,  on  the  other  hand,  holds 
that  one  migration  came  direct  from  Indonesia,  passed  along  the  north  coast  through 
N'itiaz  Strait,  and  colonized  the  southeastern  end  of  the  island  without  going  on  to 
Melanesia  proper.  Important  evidence  on  this  point  could  probably  be  gained  by  an 
intensive  study  of  the  inhabitants  of  Ko^sel  Island,  the  most  easterly  island  in  the  group 
of  archipelagoes  that  lie  off  the  southeastern  end  of  New  Guinea.  All  the  other  islands 
in  this  region  are  Melanesian  in  language  and  culture,  but  the  natives  of  Kossel  Island 
speak  a  Papuan  language;  and  their  culture,  what  little  is  known  of  it,  seems  to  be 
intermediate  in  character. 

The  similarity  between  the  cultures  of  the  north  coast  tribes  and  those  of  the  Gulf  of 
Papua  on  the  south  coast  has  l^een  known  for  a  long  time,  but  Professor  Haddon  has 
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proved  it  to  lie  much  greater  than  was  generally  recognized.  He  ascriltes  it,  not  to  inter¬ 
course  and  the  spreading  of  culture  elements  from  one  tribe  to  another,  but  to  a  migra¬ 
tion  of  peoples  from  the  north  coast  o\’er  the  interior  range  of  mountains  to  the  south. 
There  must  have  been  some  ver>'  compelling  motive  for  a  migration  over  such  difficult 
country,  and  one  may  suspect  that  it  was  not  unconnected  with  the  descent  of  Melanesians 
upon  the  north  coast.  Rut  as  long  as  our  data  remain  so  scanty  it  is  rather  fruitless  to 
speculate  on  such  a  topic.  Few  of  the  tril)es  even  in  the  coastal  regions  have  been  ade¬ 
quately  studied,  while  of  the  interior  we  know  very  little.  The  distribution  maps  that 
Professor  Haddon  has  published  and  the  few  generalizations  that  he  ventures  to  base 
on  them  give  the  most  accurate  summar>’  we  can  expeit  at  present  of  the  ethnography 
of  the  islaml. 

The  article  of  Dr.  Dixon  covers  not  only  New  Guinea  but  the  whole  of  the  Pacific.  Me 
has  attempted  to  separate  out  the  different  strata  that  have  gone  to  make  up  the  pojiu- 
lation  of  this  area  by  analyzing  the  prevailing  physical  types  as  shown  in  the 
cranial  measurements  recorded  by  different  writers.  Data  even  from  this  source  are 
limited,  and  there  is  no  means  of  correlating  the  specific  features  with  stature,  skin  color, 
or  the  color  and  shape  of  the  hair;  these  are  limitations  that  Dr.  Dixon  himself  frankly 
admits.  But  with  the  available  material  he  has  mapiied  out  his  area  and  drawn  from  the 
geographical  distribution  of  his  cranial  types  certain  conclusions  which  are  both  novel 
and  in  some  respects  startling.  It  is  true  that  they  are  given  as  tentative  only;  but  the 
method  employed  is  essentially  sound,  and  it  is  to  be  hoped  that  his  article  will  stimulate 
more  researches  along  the  same  lines. 

The  conclusions  he  draws  are  as  follows.  The  underlying  stratum  throughout  the  whole 
of  the  Pacific  is  the  Negrito,  the  type  of  dwarfish,  black-skinned  woolly-haired  native 
who  can  still  lie  found  in  the  Philippines,  the  Malay  Peninsula,  and,  we  may  add,  the 
interior  of  New  Guinea,  where  a  pygmy  people,  prophesied  by  Haddon,  was  discovered 
later  by  Wollaston.  CH’erlying  the  Negritos  is  a  stratum  of  Negroid  peoples  such  as  now 
form  the  bulk  of  the  population  of  Melanesia  and  Australia;  they  absorbed  the  Negritos 
to  such  an  extent  that  the  earlier  type  survives  east  of  New  Guinea  only  in  Kauai,  the 
most  northern  island  of  the  Hawaiian  group,  although  derivative  forms  may  be  traced 
on  the  eastern  and  southern  margins  of  the  Pacific  area,  particularly  in  Easter  Island, 
the  Marquesas,  and  New  Zealand.  Nearly  synchronizing  in  time  with  the  Negroid  inva¬ 
sion  was  a  wave  of  Caucasic  people,  evidence  for  which  is  also  found  in  Hawaii  and  New 
Zealand.  Both  the  Negroid  and  Caucasic  peoples  were  then  pushed  out  to  the  margins 
of  the  area  by  a  wave  of  Malayan  or  Mongoloid  strain,  which  blended  slightly  with  the 
earlier  inhabitants  and  became  the  Polynesians  now  predominating  throughout  the 
northern,  eastern,  and  southern  portions  of  the  Pacific. 

The  theoiA',  as  we  have  seen,  is  based  purely  on  the  distribution  of  cranial  types  and 
will  proliably  need  modification  as  more  data  accumulate.  Several  difficulties  at  once  sug¬ 
gest  themscU’es.  The  Negrito  element  is  certainly  present  in  New  Guinea  and  almost  as  cer¬ 
tainly  in  Melanesia,  but  for  its  diffusion  throughout  the  Pacific  there  seems  to  be  no  evi¬ 
dence  of  any  kind  apart  from  cranial  type.  For  the  wide  diffusion  of  the  Negroids,  on  the 
other  hand,  there  is  abundant  proof  not  only  in  present-day  physical  types  but  in  archeo¬ 
logical  remains,  as  at  Easter  Island,  and  in  the  traditions  of  most  of  the  island  groups. 
Percy  Smith  accounts  for  it  by  the  presence  of  .Melanesians  as  serfs  and  crews  in  the  ships 
of  the  Polynesians;  but,  unless  it  was  afterwards  swamped  by  a  further  wave  of  Polyne¬ 
sians  who  brought  their  wives  with  them  and  passed  through  Melanesia  without  amal¬ 
gamating  with  the  darker  peoples,  we  should  expect  to  find  the  Negroid  element  as  pro¬ 
nounced  in  central  Polynesia  as  on  the  outskirts.  The  diffusion  of  certain  cultural  traits 
suptiorts  the  theor>'  that  the  Negroids  once  covered  the  Pacific  at  least  as  far  as  Easter 
Island.  Thus  the  chewing  of  lime  and  betel  nut  in  the  western  Pacific  and  the  similar 
chewing  of  coca  and  lime  in  South  America  almost  certainly  had  a  common  origin.  The 
Pol>  nesians  proper  ne\'er  adopted  the  custom,  as  far  as  we  know;  and  it  seems  more  rea¬ 
sonable  to  assume  that  it  spread  to  South  America  from  a  Negroid  population  inhabiting 
the  eastern  Pacific  than  from  mixed  Polynesian  and  Negroid  serfs  who  had  probably 
ceased  to  practice  it.  But,  while  we  may  accept  the  theory  of  the  priority  of  Melanesians 
to  Polynesians  in  Oceania,  the  case  for  the  earlier  priority  of  Negritos  is  less  clear.  If 
Dr.  Dixon’s  data  are  accurate  it  would  seem  rather  that  the  first  Negroids  who  rcachol 
the  Pacific  were  mingled  with  Negritos;  and  the  Negrito  element,  being  twice  submerge I. 
is  indistinguishable  now  except  on  the  outskirts. 
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Another  difficulty  in  Dr,  Dixon’s  theor>-  is  the  common  origin  he  ascribes  to  the  bulk 
of  the  inhabitants  of  Australia  and  Melanesia.  Even  physically  there  is  a  vast  difference 
lietween  the  two  peoples,  the  former  lieing  almost  black  with  curly  or  merely  waN’y  hair, 
while  the  latter  are  a  dark  chocolate  only,  with  hair  noted  for  its  frizziness.  There  may 
lie  of  course,  and  probably  is,  a  common  strain  in  both;  but  as  the  evidence  now  stands 
.\ustralia  would  seem  to  contain  a  very  early  Negroid  stock  differentiated  from  all  others 
bv  straighter  hair.  It  is  worth  noticing  in  this  connection  that  while  Australian  languages 
have  been  divided  into  two  groups,  neither  of  them  can  as  yet  be  affiliated  with  any  other 
known  language.  It  is  true  that  certain  culture  elements  are  held  in  common  by  both 
.Australians  and  Melanesians,  such  as  the  dual  organization  of  society  and  totemism, 
but  similar  elements  are  found  in  North  America  as  well.  More  evidence  is  required, 
therefore,  before  we  can  safely  include  Australia  and  Melanesia  in  the  same  Negroid  group. 

Dr.  Dixon’s  Caucasic  type,  which  he  suggests  appeared  in  company  with  the  Negroid, 
is  frankly  a  mystery.  There  can  be  no  question  here  of  the  oft-attempted  derivation  of 
Polynesians  from  a  Caucasic  or  white  stock,  for  Dr.  Dixon’s  type  is  distinguished  from 
the  brachycephalic  Polynesian  by  its  long-headedness.  Nor  can  we  correlate  it  with  any 
definite  culture;  it  will  not  fit  in,  for  example,  with  Rivers’s  “ka\’a’’  and  “betel”  immi¬ 
grations,  or  with  the  two  streams  of  migrants  from  Indonesia  into  Melanesia  traced  by 
Fric-derici.  Perhaps  the  Bishop  Pauahi  Expedition  may  throw  more  light  on  this  phase 
of  Dr.  Dixon’s  theory. 

The  Malayoid  or  Mongoloid  origin  ascribed  to  the  last  wave  of  immigrants  into  the 
Pacific,  the  Polynesians  proper,  is  in  line  with  all  the  latest  evidence.  The  measurements 
of  living  Samoans  made  by  Gifford  and  McKern  in  1920  serve  to  confirm  it.  For  Sullivan, 
in  working  up  these  measurements,  concluded  (i)  that  it  was  far  more  difficult  to  recon¬ 
cile  Euro()ean  racial  origin  for  the  Samoans  and  Polynesians  in  general,  than  to  assume 
.Mongoloid  affinities  and  origins;  and  (2)  that,  considering  the  Samoan  group  as  a  unit, 
there  is  ver>’  little  Melanesian  blood  in  evidence.  That  Slongoloid,  not  Caucasic,  is  the 
predominant  strain  in  their  blood,  is  supported  by  the  theory  of  Father  Schmidt,  now- 
accepted  by  most  linguists,  that  Ixtth  the  Melanesian  and  Polynesian  dialects  are  to  be 
affiliated  with  the  great  Mon-Khmer  group  of  languages  of  Farther  India  and  the  Malay 
Peninsula.  Oceanic  traditions,  so  exhaustively  recorded  and  analyzed  by  Percy  Smith 
and  his  fellow  workers,  point  undoubtedly  to  southeastern  Asia  as  the  original  home  of 
the  Polynesians.  These  traditions  give  us  not  only  the  approximate  dates  of  their  voyages 
of  dist:overy  and  colonization  of  the  different  archipelagoes  in  Oceania  but  even  fix  the 
date  at  which  they  left  Indonesia;  it  can  hardly  have  been  earlier  than  the  beginning  of 
the  Christian  era  and  certainly  no  later  than  the  end  of  the  fourth  century. 

It  is  but  a  short  step  from  the  realm  of  legitimate  theory  to  the  region  of  pure  specula¬ 
tion.  Colonel  St.-Johnston’s  book,  we  fear,  falls  largely  in  the  latter  sphere,  although 
its  compactness  and  broad  handling  of  its  subject  and  its  numerous  excellent  illustra¬ 
tions  will  give  it  a  wide  appeal  among  the  general  public.  The  author  is  well  acquainted 
with  Fiji  from  his  long  residence  there  as  a  District  Commissioner.  By  browsing  through 
much  of  the  literature  relating  to  the  other  islands  of  the  Pacific  he  has  become  familiar 
with  many  of  the  theories  prevalent  in  England  and  New  Zealand  concerning  the  origins 
of  its  peoples.  While  trying  to  reconcile  all  these  conflicting  theories  he  gives  special  prom¬ 
inence  to  one  of  them — the  supposed  entrance  into  the  Pacific,  at  a  rather  uncertain 
date,  of  a  people  who  introduced  the  custom  of  building  megalithic  monuments  associated 
with  the  worship  of  the  sun.  Here  and  there  throughout  his  book  are  little  Frazerian 
touches  describing  how  cannibalism,  taboo,  and  sun  worship  may  have  arisen,  and  how  the 
last  developed  into  fire  worship,  ancestor  worship,  and  fertility  worship,  favorite  subjects 
of  investigation  a  quarter  of  a  century  ago  but  rather  avoided  now  by  cautious  ethnol¬ 
ogists,  who  feel  more  and  more  that  long  centuries  and  millennia  lie  at  the  back  of  the 
very  simplest  elements  of  culture,  that  customs  and  institutions  change  and  undergo 
reinterpretation  like  other  phenomena,  and  that  it  is  almost  as  difficult  to  discover  the 
real  origins  of  religion  and  totems  and  clans  as  it  is  to  discover  the  origins  of  fire  or  of  the 
family  unit.  But  Colonel  St.-Johnston  is  writing  frankly  for  the  general  public,  who 
demand  intelligible  and  convenient  theories  to  explain  these  problems.  More  interesting 
are  the  pages  of  his  book  in  which  he  attempts  to  work  out  his  main  theory — that  the 
Pacific  has  been  the  home  of  three  successive  peoples,  now  blended  in  many  places:  (1) 
Negritos  of  the  type  that  still  remain  in  the  Andaman  and  Philippine  Islands  to  the 
west;  (2)  Melanesians,  descendants  of  early  Dravidians,  a  part  of  the  “dark  Caucasian” 
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division  of  mankind,  driven  some  time  after  2500  B.C.  from  India  into  Indonesia  where 
they  blended  with  “Armenoids”  from  western  Asia  and  moved  on  into  the  Pacific,  peopling 
most  of  the  islands  and  probably  reaching  America;  (3)  Polynesians,  “Aryan"  seafarers 
from  Mesopotamia  and  southwestern  Asia,  who  came  by  sea  to  Jav’a  before  500  B.C., 
pushed  eastwards  not  long  after  the  beginning  of  the  Christian  era,  drove  out  or  exter¬ 
minated  the  earlier  Melanesian  inhabitants  in  the  eastern  Pacific,  and  even  roamed  over 
a  large  part  of  America.  The  last-named  are  his  sun  worshipers  par  excelltnce,  who  have 
left  their  traces  in  megalithic  monuments  in  all  portions  of  the  globe,  in  Mexico  and  Peru, 
the  islands  of  the  Pacific  and  Indonesia,  western  and  northern  Asia,  North  and  South 
Africa,  and  western  Europe.  Myths  and  traditions,  burial  customs,  insignia  of  royalty, 
cannibalistic  rites,  fire  walking,  sacrificial  offerings,  kava  drinking,  and  linguistic  data 
are  invoked,  one  after  the  other,  in  support  of  the  theory.  The  chapter  on  “Language  and 
Place-Names"  is  characteristic  of  Colonel  St.-Johnston’s  methods.  He  considers  Polyne¬ 
sian  as  “virtually  the  extinct  Turanian  language."  “Turanian  is  of  the  type  known  as 
agglutinative  .  .  .  [and]  the  general  tendency  is  for  the  agglutinative  type  to  change  on 
further  development  into  the  inflectional  type.  Two  well-known  inflectional  languages 
that  succeeded  the  Turanian  were  the  Semitic  and  the  Aryan."  “Egyptian,  Assyrian, 
Arabic,  Persian,  Indian,  and  even  Mongolian  languages  have  all  brought  their  quota  to 
the  ultimate  result  of  ‘Polynesian’  as  we  know  it."  “Another  word  common  to  England, 
Greece,  and  Polynesia  is  sea-urchin,  seen  as  (Greece)  and  ekina  (New  Zealand]." 

The  book  as  a  whole  makes  very  interesting  reading,  especially  the  little  original  anec¬ 
dotes  of  native  life  in  Fiji.  It  will  do  valuable  work  in  drawing  the  public  attention  to 
the  complexity  of  Oceanic  cultures  and  to  the  vast  historical  problems  that  they  involve; 
but  the  writer’s  arguments  contain  too  many  unproved  hypotheses  and  too  many  false 
generalizations  for  his  solutions  to  be  accepted  at  their  face  value. 

D.  Jenness 


Ethnology  of  the  Copper  Eskimo 


D.  Jenness.  The  Life  of  the  Copper  Eskimos.  277  pp.;  maps,  diagrs.,  ills.,  bibliogr., 
index.  (Report  of  the  Canadian  Arctic  Expedition  1913-18,  Vol.  12.  Southern  Party, 
1913-16.)  Dept,  of  the  Naval  Service,  Ottawa,  1922.  9K  x  inches. 

This  appears  to  be  the  first,  or  preliminary,  report  of  the  anthropological  results  of 
the  Exp^ition  and,  according  to  the  author’s  statement,  is  addressed  to  the  general 
public,  in  contrast  to  future  volumes  upon  music,  language,  material  culture,  etc.  which 
will  be  of  a  more  technical  character.  We  are  reminded  at  the  outset  that  the  misfortunes 
of  the  Expedition  and  the  untimely  death  of  M.  Henri  Beuchat  disarranged  the  plans  of 
the  party,  preventing  th^  author  from  reaching  his  objective,  the  Copper  Eskimos,  until 
the  autumn  of  1914  where  he,  as  the  sole  anthropological  survivor  in  the  Southern  party, 
undertook  to  carry  on  alone  all  the  phases  of  the  investigation.  With  this  task  he  occupied 
himself,  as  circumstances  permitted,  until  July,  1916,  something  less  than  two  years 
In  fact,  the  time  of  actual  contact  with  the  Eskimos  was  much  less;  thus  the  first  Eskimos 
were  met  on  November  19,  and  subsequently  it  was  not  possible  to  keep  in  constant  con¬ 
tact  with  them.  Nevertheless,  owing  to  his  experience  elsewhere  and  his  manifest  genius 
for  the  work,  the  author  seems  to  have  gathered  a  large  amount  of  data.  His  task,  as 
he  conceived  it,  was  to  follow  the  lead  of  Stefansson,  the  first  technical  obseiver  of  these 
Eskimos;  for  he  states  that  “Mr.  Stefansson  obtained  an  astonishing  amount  of  very 
valuable  information  in  a  comparatively  short  space  of  time,  and  while  it  was  inevitable 
that  a  certain  number  of  errors  should  have  crept  into  his  accounts,  yet  his  works  will 
always  stand  as  the  basis  on  which  future  investigators  will  have  to  build"  (p.  11). 

The  subject  matter  of  this  preliminary  report  is,  in  the  main,  organized  under  such 
conventional  topics  as  distribution  and  trade,  houses,  society,  the  food  quest,  marriage, 
birth,  death,  religion,  and  amusements.  In  addition,  there  are  descriptive  sections  on 
the  country  and  a  chapter  on  psychology  and  morality. 

As  those  familiar  with  the  reports  of  the  earlier  Stefansson  expeditions  know,  the  home 
of  the  Copper  Eskimos  is  along  Coronation  Gulf,  on  the  north  side  in  V'ictoria  Island, 
as  well  as  on  the  south  side,  on  the  Canadian  shore,  some  30"  west  of  Hudson  Bay.  As 
during  more  than  half  the  year  the  Gulf  is  frozen  over,  it  presents  no  great  barrier.  One 
feature  of  the  Copper  Eskimo  habitat  should  be  noted,  it  lies  across  the  great  road  of 
seasonal  migration  for  the  caribou;  hence,  so  long  as  these  herds  survive,  they  will  in 
season  be  accessible  to  these  Eskimos.  Between  times,  there  are  the  immediate  inland 
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waters  for  fishing  and  fowling  and  in  winter  the  Gulf  for  sealing.  It  niay  be  remarketi 
that  this  is  the  locality  chosen  by  the  late  H.  F.  Steensby  as  the  most  probable  birthplace 
of  hiskimo  culture  and,  therefore,  to  l>e  regarderl  as  the  environment  most  favorable  to 
such  a  culture.  Anyway,  there  is  goo<l  reason  to  believe  that  the  culture  of  these  Eskimos 
is  highly  typical  of  the  whole.  Consequently  any  such  contributions  as  the  volume  under 
consideration  are  doubly  welcome,  for  already  the  culture  of  these  people  is  losing  its 
primitive  character  by  the  introduction  of  firearms,  iron  tools,  and  new'  methods  of  live¬ 
lihood.  Our  author  may  thus  be  the  last  to  come  in  contact  with  this  original,  but  now- 
passing,  type  of  Eskimo  culture  (see  also  D.  Jenness:  The  Cultural  Transformation  of 
the  Copper  Eskimo,  Geogr.  Rev.,  Vol.  ii,  1921,  pp.  warned  on  page 

47  that  later  the  author  will  bring  forward  proof  that  the  Copper  Eskimos  reached  the 
Coronation  Gulf  region  but  recently.  The  wisdom  of  withholding  so  important  a  matter 
is  certainly  questionable;  the  logical  place  for  it  is  in  the  present  volume,  for  u(X)n  this 
hinges  the  interpretation  of  the  data  presented. 

Though,  as  the  author  states,  material  culture  and  technology  are  to  be  treated  in  a 
later  volume,  he  gives  us  a  long  detailed  account  of  houses  and  tents  and  another  of  food. 
These  chapters  leave  little  to  be  desired  as  to  content.  The  varieties  of  shelter,  both  in 
summer  and  in  winter,  are  given  in  extenso,  and  the  range  of  food,  methods  of  eating, 
etc.,  are  portrayed.  The  lack  of  wood  in  their  habitat  dooms  the  Copper  Eskimos  to 
houses  of  snow  and  skin,  while  the  fauna  leaves  them  but  three  dependable  staples,  cari¬ 
bou,  seal,  and  hsh,  which  unfortunately  have  their  seasons  of  accessibility.  Hunting, 
sealing,  and  fishing  are  described  to  complete  the  narrative.  A  unique  section,  however, 
is  that  dealing  with  the  winter  and  summer  life  of  the  group,  or  following  the  calendar 
around.  While  the  northern  Indians  congregate  in  summer  and  scatter  in  winter,  the 
reverse  holds  for  the  Copper  Eskimos;  for  they  live  in  large  villages  on  the  ice  in  mid¬ 
winter,  begin  to  scatter  in  the  spring,  and  finally  spread  out  inland  for  fishing  and  hunt¬ 
ing,  to  come  together  again  when  the  ice  begins  to  form  in  September  and  October.  The 
author  followed  one  group  through  its  round  of  life  and  gives  in  detail  a  diary  account 
of  the  doings  of  his  companions  from  April  14  to  November  8,  inclusive.  During  this 
interval  the  party  crossed  to  Victoria  Island  and  wandered  about,  east  and  west,  over 
some  4°  of  longitude;  but  it  is  quite  impossible  to  summarize  further  the  discussions  of 
social  life,  religion,  etc.,  that  follow,  for  the  text  deals  with  real  events  and  individual 
happenings. 

In  the  way  of  adverse  criticism,  it  may  be  noted  that  the  form  of  the  work  and  the 
lack  of  topical  headings,  with  some  laxity  of  organization,  will  detract  from  the  value  of 
this  volume  as  a  work  of  reference.  Fortunately,  a  topical  index  is  provided,  otherwise  the 
reader  would  be  compelled  to  scan  numerous  pages  for  the  data  desired. 

Finally,  the  author  and  all  those  responsible  for  the  Exp)edition  and  its  results  are  to  be 
congratulated  upon  this  volume  which,  as  supplementary  to  Stefansson’s  initial  account, 
goes  far  to  fill  the  gap  in  our  knowledge  between  the  Eskimos  of  the  West  and  those  of 
Hudson  Bay.  As  this  is  the  first  of  a  series  of  five  volumes,  we  may  exp>ect  that  the  culture 
of  the  Coppor  Eskimo  will  become  the  best  known  of  all. 

Clark  Wissler 


Travel  and  Politics  in  Eastern  .Africa 

Sir  .Alfred  Sharpe.  The  Backbone  of  Africa:  A  Record  of  Travel  During  the  Great 
War,  with  Some  Suggestions  for  Administrative  Reform.  232  pp.;  map>s,  ills.,  index. 
H.  F.  &  G.  Witherby,  London,  1921.  i6s.  9x6  inches. 

In  this  book,  dealing  with  the  highlands  of  eastern  Africa,  Sir  Alfred  Sharpie  has  given  us 
a  volume  of  unusual  interest,  largely  political,  piartly  a  frank  expression  of  vexed  questions 
of  pxilicy,  at  times  the  experience  of  a  traveler  with  an  eye  to  the  economic  future,  and 
again,  merely  that  of  the  enthusiastic  hunter  of  big  game.  Its  author  was  administrative 
head  of  Nyasaland  for  many  years  and  traveled  extensiv-ely  in  that  region  and  in  Northern 
Rhodesia,  the  eastern  Congo,  Ruanda,  Uganda,  and  Kenya  Colony  and  is  thus  well  qualified 
to  spieak  on  his  subject. 

The  Kivu  region  of  the  eastern  Congo  apparently  left  the  deejsest  impression  upx>n  him. 
Here  is  a  country  of  unexcelled  climate  and  of  rich  p>astures  of  grassland  where  cattle  do  well 
and  which  is  commercially  almost  untouched  by  the  white  man.  In  Nyasaland,  where 
Europiean  settlement  has  progressed  rapidly,  coffee,  formerly  the  most  imp>ortant  Europiean 
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crop,  is  giving  way  to  cotton  and  tobacco.  Not  only  do  the  white  landlords  grow  American 
upland  cotton,  but  by  a  co-operative  scheme  the  natives  also  are  growing  cotton,  which  they 
sell  to  the  Europeans  at  about  one  penny  a  pound  (including  seed).  This  greatly  increase 
the  total  production.  Fiber,  chilies,  and  Ceara  rubber  are  also  produced,  the  latter  at  a  cost 
of  about  three  shillings  and  sixpence  a  pound.  In  Uganda,  especially  around  Lake  Kio^jo, 
there  is  a  great  increase  in  cotton  production,  while  both  Uganda  and  Kenya  are  producing 
coffee,  cotton,  and  sisal. 

Manifestly,  if  produce  is  to  be  sold  and  shipped,  rail  lines  must  be  extendetl.  There  are 
so  many  plans  suggested  in  developing  .Africa’s  railroad  system  that  it  is  almost  confusing  to 
consider  them.  Sir  .Alfred  considers  only  those  which  may  reasonably  be  regarded  as  prob¬ 
able  within  a  few  years.  Nyasaland  is  already  a  productive  country’  and  needs  access  to  a 
good  harbor.  To  this  end  a  rail  line  is  being  developed  from  Beira  in  Portuguese  East  Africa 
which  will  cross  Zambezi  near  Chindio  where  it  will  join  the  Nyasaland  railway,  thus  giving  a 
continuous  passage  from  Blantyre  to  Beira.  This  rail  line  may  be  extended  to  Fort  John¬ 
ston  and  Nyasa  and  a  projected  line  east  to  Fort  Jamison  in  Northern  Rhodesia.  It  is  also 
probable  that  a  railroad  230  miles  long  will  replace  the  Stevenson  road  between  Ny’asa  and 
Tanganyika.  The  Portuguese  may  build  in  from  Pemba  Bay  to  Nyasa  at  M’tengula.  .As  a 
further  development  of  the  rail  transport  for  the  Nyasa  lake  region  the  author  suggests  a  line 
from  Morogoro  or  Kilossa  on  the  Central  Railway  to  the  Langenberg  district. 

The  rich  cattle  lands  of  Urundi  and  Ruanda  and  of  the  eastern  Congo  offer  to  the  future 
the  possibility  of  commercial  exploitation.  Several  lines  are  projected  to  the  country’.  One 
may’  run  from  the  upper  end  of  Tangany’ika  to  Lake  Kivu  through  the  Rusizi  valley’,  another 
may  run  from  Bukoba  on  V’ictoria  Nyanza  to  Kivu,  and  still  another  may  follow  the  old 
(  ierman  prospect  and  run  from  Tabora  to  some  point  in  Ruanda  (see  map,  p.  356  of  this 
Review). 

C»reat  interest  is  shown  in  the  Kilo-Moto  gold  mines  of  the  northeastern  Congo.  These  are 
unusually’  rich  placer  deposits  which  are  easily  worked  by  natives  under  Belgian  direction, 
the  profits  going  to  the  government.  Three  possible  routes  of  communication  to  the  Kilo- 
Moto  region  are  mentionerl — one  by  way  of  Stanleyville  on  the  Congo,  one  leading  north 
to  Rejaf  on  the  Nile,  and  one  by  an  extension  of  the  Uganda  railway,  which  would  bring  Kilo 
within  28  day’s  by’  rail  and  boat  from  Marseilles. 

Sir  Alfred  is  of  the  opinion  that  the  phrase  “Cape  to  Cairo  Railway”  (see  Geogr.  Journ  , 
Vol.  52, 1918,  pp.  141-157)  does  not  mean  much,  since  most  of  the  purposes  of  exjxjrt  are  met 
by’  lines  leading  to  the  nearest  seaboard,  and  the  long  central  line  cannot  hope  to  compete 
with  these.  He  mentions  the  possibility  of  extending  the  line  from  El  Obeid  to  El  Fasher, 
and  possibly  across  to  West  .Africa.  Robert  Williams,  who  has  been  so  great  a  factor  in  rail¬ 
road  construction  in  South  .Africa  and  who  is  the  successor  to  Rhodes  in  this  respect,  states 
{African  World,  April  8,  1922,  pp.  338  and  392)  that  in  about  four  years  the  Benguela  rail¬ 
way  will  connect  with  the  Belgian  Congo  railways  and  that  during  the  past  year  an  expedi¬ 
tion  has  been  at  w’ork  to  extend  the  Sudanese  railway  south  to  join  the  L’ganda  railway. 
.Another  suggested  line  would  lead  from  El  Obeid  to  Stanley’ville.  This  would  make  possible 
the  iwssage  from  Cape  Town  to  Cairo  by  rail  and  steamer. 

The  position  of  the  native  under  w’hite  domination  is  a  matter  that  naturally  comes  up 
for  discussion.  When  a  primitive  people  first  come  under  control  of  the  white  race  they 
show  no  especial  interest  in  over  production  and  consequently  offer  the  white  man  no 
chance  of  deriving  profit  from  them.  The  first  problem  is,  therefore,  that  of  getting  them 
to  work.  This  is  usually  represented  as  being  done  in  the  interest  of  the  black  himself,  but 
the  profit  so  obviously  accrues  to  the  white  man  that  his  assigning  it  to  altruistic  reasons  is 
probably  only’  a  clearer  proof  that  he  realizes  the  selfishness  of  his  acts.  The  author,  who 
was  for  y’ears  governor  general  of  Nyasaland,  states  frankly  that  to  enforce  labor  on  a 
primitive  race  would  not  be  tolerated  by  civilized  man.  He  then  points  clearly  the  way  by 
which  this  enforced  lalxjr  is  accomplished,  presumably  without  offending  the  finer  sensi¬ 
bilities  of  the  same  civilized  man.  First,  a  head  tax  (or  a  hut  tax)  is  placed  on  the  native. 
To  earn  this  money  he  must  work  for  the  white  man.  In  Nyasaland  the  hut  tax,  which  is 
relatively  low,  amounts  to  eight  shillings  a  y’ear  and  is  reduced  to  four  if  the  hut  owner 
works  as  a  paid  hand  for  a  European  within  the  protectorate  for  one  month  during  the  y’ear. 
The  white  man  thus  secures  lalior  which  can  hardly’  be  called  voluntary,  and  the  govern¬ 
ment  likewise  is  rejiaid  for  any  serv’ice  it  may  have  rendered.  Taxes  are  often  high,  and  it 
is  this  method  that  produces  the  bulk  of  native  labor.  There  are  other  methods  employed. 
The  native  is  taught  or  forced  by  custom  or  regulation  to  wear  clothes.  These  he  must  buy. 
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His  apt>etite  for  new  foo<Is  and  new  drinks  is  develope<l.  It  is  not  long  l)efore  he  is  entirely 
removed  from  the  social  life  he  previously  enjoyed,  from  the  domestic  activities  of  his  race, 
such  as  preparing  new  land,  building  new  houses,  hunting,  dancing,  and  fighting,  and  is 
forced  into  a  life  in  which  he  devotes  much  of  his  time  to  seiz  ing  the  white  man.  These  are 
the  first  steps  in  his  civilization. 

The  |X.sition  of  the  missionary’  is  a  difficult  one.  Often  without  so  intending  he  becomes  a 
l>art  of  the  system  outlined  above.  The  better  class  of  missionary,  however,  realizes  that  the 
trilie  has  been  adapted  to  its  surroundings  by  hundreds  of  years  of  trial  and  error  and  that 
suddenly  to  break  down  their  social  system  is  a  very  dangerous  thing.  Such  missionaries, 
building  gradually  on  the  substantial  foundation  of  right  and  wrong  which  the  trilx?  has 
deN’eloped,  are  slow  to  introduce  clothing,  new  customs  in  marriage,  or  other  changes  which 
too  often  lower  the  moral  tone  of  the  native  and  give  him  nothing  really  substantial  in  its 
place.  Sir  .Alfred  frankly  states  that  civilization  and  morality  are  inversely  proportional  in 
the  natives  of  East  Africa. 

Disrespect  of  the  white  man  for  the  social  system  established  by  the  black  is  unfor¬ 
tunately  characteristic  of  too  large  a  number  of  administrators.  Temple  in  “Native  Races 
and  Their  Rulers”  (Cape  Town,  1918)  emphasizes  the  importance  of  maintaining  the  tribal 
organization  and  supporting  the  native  rulers.  In  Urundi  and  Ruanda  the  Belgian  officials 
are  supporting  the  native  rulers  and  are  not  interfering  with  the  native  customs  and  prac¬ 
tices  any  more  than  seems  justifiable  and  for  the  interest  of  the  natives  themselves.  To  enter 
a  country  and  break  down  the  long  established  social  order  seems  hardly  justifiable.  The 
Watusi  are  a  superior  race  (see  the  reviewer’s  article  on  Urundi  elsewhere  in  this  Review). 
Sir  .Alfred,  however,  holds  them  in  contempt  and  suggests  that  their  cattle  and  lands  be  taken 
from  them  and  distributed  totheWahutu,or  subservient, race,  WTiile  many  would  agree  that 
the  subservient  VVahutu  should  force  this  readjustment,  just  as  certain  forces  in  England 
are  interested  in  seeing  the  industrial  and  landed  aristocracy  forced  from  their  present 
position  of  security,  it  seems  strange  that  the  author  should  advocate  an  outside  power’s 
forcing  this  change  on  the  people  of  Urundi  and  Ruanda.  The  Watusi,  who  are  regarded  by 
most  travelers  as  a  proud,  haughty,  and  superior  race,  are  by  no  means  effeminate.  If 
they  were,  the  Wahutu,  who  outnumber  them  ten  to  one,  would  soon  displace  them.  Ad¬ 
ministrative  officers  too  often  stamp  out  the  strong,  independent  group>s  and  favor  races 
which  are  far  inferior  and  which,  because  of  their  docility  and  weakness,  are  much  more 
.'tmenable  to  white  domination. 

•Another  important  problem  in  connection  with  native  labor  is  the  degree  to  which  natives 
should  be  moved  from  place  to  place,  or  even  leave  the  country’  for  employment  in  a  distant 
protectorate.  Europeans  are  opposed  to  the  migration  of  native  labor  from  the  protectorate 
in  which  they’  live  to  adjacent  countries;  but  where  labor  is  deficient  they  are  equally  in  favor 
of  importations.  Such  migrations,  or  even  the  movements  of  large  bodies  of  laborers  within 
the  colony,  rapidly  break  dow’n  the  nativ’e  social  system.  The  amount  of  labor  available  in 
Nyasaland  is  estimated  by  the  author  as  200,000  blacks  who  are  willing  to  work  a  few  months 
during  the  y'ear  for  the  1,000  whites. 

Land  policy  is  as  important  as  labor  policy.  In  most  tribes  the  chief  holds  all  the  land  and 
allots  this  to  his  people.  He  can  dispose  of  it  to  the  whites.  In  any  case  the  land  gradually 
jasses  from  the  natives  to  the  whites,  unless  the  government  adopts  strenuous  preventive 
measures. 

In  developing  the  agricultural  production  of  the  natives  it  is  important  to  protect  them 
from  fluctuating  prices.  The  author  suggests  that  a  bonus  may  be  returned  to  the  native 
during  years  of  unusually  good  market  and  in  this  way  he  may  not  become  discouraged  when 
low  prices  follow  good  prices. 

The  author  suggests  sweeping  changes  in  the  administration  of  East  Africa.  He  would 
shift  responsibility  from  the  central  Colonial  Office  to  the  colonies  themseU’es,  thus  insuring 
more  intelligent  management.  In  this  way  the  Crown  Colony — a  local  benevolent  autocracy 
— would  giv’e  way  to  local  self-government  as  the  number  of  Europeans  increased.  As  long 
as  the  executive  is  purely  official  and  the  legislative  body  is  appointed  by  the  home  govern¬ 
ment,  the  colonists  have  no  real  status  or  influence;  and  the  fact  that  crown  land  can  only  be 
leased  and  cannot  be  acquired  does  not  encourage  settlement  or  permanent  development. 

He  would  unite  under  one  administrative  head  all  British  territory  south  of  the  Anglo- 
Sudan  and  north  of  the  Zambezi  and  establish  the  seat  of  government  at  Zanzibar. 
This  colony  would  be  known  as  the  “Colony  of  British  East  Africa”  and  would  include 
colonies,  protectorates,  and  mandated  territories  alike.  It  would  be  composed  of  three 
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minor  divisions  as  follows;  (i)  Nyasaland,  Northern  Rhodesia,  and  portions  of  Tanganyika 
Territory’,  with  headquarters  at  Zomba  in  Nyasaland;  (2)  Uganda,  Kenya  Colony,  and  part 
of  Tanganyika  Territory,  with  headquarters  at  Nairobi;  (3)  Zanziltar,  i^emba,  Mafia,  and 
the  remaining  part  of  Tanganyika  Territor>’,  with  headquarters  at  Zanzibar.  The  new 
southern  boundar>’  of  Uganda  would  run  west  from  Emin  Pasha  Fay  on  Lake  \'ictoria  to 
the  Belgian  boundary;  the  southern  boundar>'  of  Kenya  Colony  would  run  from  Speke  (iulf 
or  Lake  Victoria  to  the  coast  south  of  Pangani  River.  Ny’asaland  would  be  increased  by  the 
block  lying  south  of  the  eighth  parallel  and  west  of  longitude  34°  30'  E. 

Thus  there  would  be  set  up  in  East  Africa  a  great  colony.  Its  relations  to  South  Africa 
would  be  interesting.  It  is  not  unlikely  that  Southern  Rhodesia  and  possibly  Northern 
Rhodesia  will  soon  become  part  of  the  Union  of  South  .Africa.  Tangany  ika  Territory  was 
eagerly  conquered  by  South  Africans  and,  had  it  not  been  for  restrictive  administration, 
would  probably  have  been  rapidly  settled  by  them.  There  is  plainly  a  gradual  northward 
migration  which  will  possibly  result  in  the  union  of  all  the  South  and  East  .African  British 
domain  under  a  single  government.  While  the  suggestions  advanced  in  this  book  may,  if 
followed  out,  tend  to  slow  down  this  development  at  first,  they  may  in  the  end  hasten  the 
final  accomplishment  of  such  a  union.  The  wealth  of  this  great  block  of  land  and  the  variety 
of  its  natural  resources  would  seem  to  point  clearly  to  the  development  here  of  a  great 
nation  at  no  very  distant  date. 

H.  L.  Shaxtz 


Life  and  Exploration  in  Africa 

Ernest  Baker.  The  Life  and  Explorations  of  Frederick  Stanley  Amot.  334  pp.;  map, 
ills.,  index.  E.  P.  Dutton  &  Co.,  New  York,  1920.  >5.  x  6  inches. 

REN'k  Bazin.  Charles  de  Foucauld,  ezplorateur  du  Maroc,  ermite  au  Sahara.  479  pp.; 

map,  ills.,  bibliogr.  Plon-Nourrit  &  Co.,  Paris,  1921.  10  frs.  8x5  inches. 

Edouard  Favre.  La  vie  d’un  missionnaire  fran^ais,  Francois  Coillard,  1834-1904.  viii 
and  320  pp.;  map,  ills.  Soci^^  des  Missions  Evang^liques,  Paris,  1922.  10  x  inches. 
H.  Raynb.  Sun,  Sand,  and  Somals:  Leaves  from  the  Note-Book  of  a  District  Commis¬ 
sioner  in  British  Somaliland.  223  pp.;  ills.  H.  F.  &  G.  Witherby,  London,  1921. 
I2S.,  6d.  9x6  inches. 

Manfred  Nathan.  The  South  African  Commonwealth:  Constitution,  Problems,  Social 
Conditions,  xi  and  483  pp.;  index.  The  Specialty  Press  of  South  .Africa,  Ltd.,  Johan¬ 
nesburg  and  Cape  Town,  1919.  30s.  Syi  x  inches. 

By  their  wide  diversity. of  subject  matter  these  five  books  of  life  and  exploration  give 
an  interesting  and  comprehensive  picture  of  the  great  variety  of  topography,  climate, 
and  life  embraced  within  the  African  continent.  The  viewpoint  of  each  author  is  the 
intimate,  appreciative  attitude  of  one  who  knows  first-hand  whereof  he  speaks.  Each  in 
his  own  way  tells  the  story  of  the  reaction  of  Africa  to  foreign  invasion,  whether  it  be  of 
the  French  in  Morocco,  the  British  and  Dutch  in  South  Africa,  the  Arab  and  British 
on  the  Gulf  of  .Aden,  or  the  missionary.  Catholic  or  Protestant,  in  the  heart  of  the 
continent. 

Mr.  Baker,  in  “The  Life  and  Explorations  of  Frederick  Stanley  .Arnot,"  has  really  acted 
only  as  the  editor  of  Amot’s  own  diary  and  letters,  supplementing  them  with  a  bit  of  biogr.i- 
phy  and  filling  in  the  gaps  from  his  own  knowledge.  Arnot  took  his  early  inspiration  for  mis¬ 
sionary  work  in  Africa  from  none  other  than  Livingstone  himself.  Refusing  to  ally  himself 
with  any  of  the  Missionary  Boards  working  in  Africa,  he  made  his  first  trip  to  that  con¬ 
tinent  as  a  free-lance  missionary  in  1881,  landing  at  Cape  Tow'n,  and  began  his  journey 
at  Durban,  in  Natal,  with  the  intention  of  following  the  Zambesi  to  its  source  where  he 
expected  to  find  a  mountainous,  healthy  country  in  which  to  establish  a  missionar)'  center. 
Much  of  the  ground  covered  on  this  first  trip  had  been  previously  traversed  by  Living¬ 
stone,  who  was  still  remembered  by  many  of  the  natives.  .Arnot  found  the  location  he 
sought  in  Garenganze  in  northern  Rhodesia.  Of  great  interest  are  his  explorations  in  the 
region  Livingstone  called  the  “Great  Sponge  of  Central  Africa,”  in  the  Lovale  and  Lunda 
country  around  Lake  Dilolo,  w'here  within  an  hour's  journey  of  one  another  he  found 
streams  running  in  nearly  all  the  directions  of  the  compass.  Arnot  made  nine  journeys 
in  all  to  Africa  during  a  period  of  thirty-three  years  and,  in  addition,  a  trip  to  British 
Guiana.  The  results  of  his  endeavors  are  the  establishment  in  the  neighborhood  of  the 
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Central  Plateau  of  Africa,  of  sixty-one  missionaries  in  sixteen  stations  in  five  mission 
fields. 

M.  Bazin,  also,  has  resorted  extensively  to  the  writings  and  letters  of  Charles  de  Fou- 
cauld,  whose  life  as  an  explorer  in  Morocco  and  a  Trappist  hermit  in  the  Sahara  is  the 
subject  of  his  book.  In  fact  the  chapter  entitled  “L’Explorateur”  is  largely  a  summary  of 
I'e  Foucauld’s  own  book,  “Reconnaissance  au  Maroc.”  Foucauld,  an  Alsatian  by  birth 
and  of  a  line  of  French  nobility  noted  for  centuries  for  devotion  to  Church  and  country, 
had  his  interest  in  Africa  first  aroused  when  he  was  sent  to  Algeria  as  a  lieutenant  in  l88o. 
Dismissed  from  the  army  on  account  of  a  scandal  of  which  he  w'as  the  central  figure,  he 
returned  to  France  but  came  back  again  to  .Algeria  to  take  part  against  the  revolution  in 
South  Oran  in  i88i.  Morocco,  because  of  its  mystery  and  repute<l  impenetrability, 
attracted  him  as  the  proper  field  for  the  sacrifice  which  he  felt  called  upon  to  make  to 
expiate  his  wrong  against  his  country.  Disguised  as  a  Jewish  rabbi,  since  ail  but  Jews 
and  Moslems  were  personae  non  gratae  in  Morocco,  accompanied  by  a  Jewish  rabbi  and 
equipped  with  sextant  and  chronometer,  he  entered  the  country  by  way  of  Tangier, 
June  21,  1883.  His  route  was  by  way  of  Fez  across  both  the  greater  and  lesser  ranges  of 
the  .Atlas  and  back  to  Mcgador  on  the  coast.  On  the  return  trip  he  again  crossed  the 
.Atlas  Mountains  and  followed  their  eastern  slope  to  the  Algerian  frontier.  The  re¬ 
mainder  of  the  book  is  devoted  to  the  conversion  and  ordination  of  De  Foucauld  as  a 
I  rappist  monk  and  his  service  as  a  hermit  missionary  in  the  Sahara. 

Edouard  Favre,  in  his  preface,  writes,  “Nous  avons  laisse  parler  Coillard,”  and  his  book, 
like  the  two  preceding,  is  very  largely  autobiography.  Francois  Coillard,  a  native  of  the 
province  of  Berry  in  central  France  and  of  Huguenot  ancestry,  spent  most  of  the  years 
of  his  missionary  work  in  Africa  from  1857  to  1934  in  the  semi-independent  native  states 
of  Basutoland,  between  Natal  and  the  Orange  Free  State,  and  Barotseland,  now  includeil 
in  Northwest  Rhodesia.  Neither  of  these  states  had  been  reached  by  the  Pax  Britannica 
at  the  time  of  Coillard’s  arrival.  The  story  of  his  work  is  that  of  patient  endeavor  for 
peace  and  reconciliation  between  natives  and  whites,  and  to  it  was  due  in  large  measure 
the  ease  w'ith  which  British  control  was  extended  to  the  territory  within  which  he  had 
established  his  missions. 

Mr.  Rayne  pictures  with  delightful  humor  his  life  as  a  British  District  Commissioner 
at  Zeila,  a  port  on  the  coast  of  British  Somaliland  which  had  passed  through  the  vicis¬ 
situdes  of  Arab  and  Egyptian  occupation  and  exploitation  before  the  advent  of  the  Brit¬ 
ish.  Cattle  raising  is  practically  the  only  industry  of  Somaliland.  With  the  proceeds  the 
Somal  buys  from  all  parts  of  the  world,  the  commodities  reaching  him  mostly  through 
.Aden,  the  great  clearing  house  of  the  East.  Pearl  fishing  forms  a  minor  industry.  The 
Somal  looks  upon  the  British  Commissioner  as  appointed  for  his  particular  use  and 
proceeds  to  harass  him,  in  season  and  out,  with  every  imaginable  grievance,  trivial  or 
otherwise.  Hindu,  Parsi,  Mohammedan,  Jew,  and  Christian  live  side  by  side  in  the  com¬ 
missioner’s  domain.  His  is  the  task  of  seeing  that  their  relations  bear  somewhat  the  sem¬ 
blance  of  peace.  Illuminating  are  the  chapters  on  the  Great  War  as  it  affected  Somaliland, 
and  of  particular  interest  is  the  fact  that  the  book  closes  with  an  account  of  the  successful 
operations  against  Hassan  Abdullah,  the  Mad  Mullah. 

Manfred  Nathan,  who  is  a  member  of  the  Transvaal  Provincial  Council,  has  made  his 
book  very  much  of  a  compendium  of  knowledge  of  South  African  life  and  affairs — racial, 
social,  political,  economic,  educational.  Some  two  hundred  pages  are  devoted  to  a  dis¬ 
cussion  of  the  origin,  constitution,  and  political  organization  of  the  Commonwealth.  The 
discussion  is  unusually  good  reading  and  is  a  pleasant  departure  from  the  customary 
lifeless  method  of  presenting  such  information.  The  native  problem,  labor  problems,  the 
treatment  of  Asiatics,  the  industries,  finances,  education  are  treated  in  sympathetic  fash¬ 
ion.  Literature  and  science  and  their  status  in  the  Commonwealth  are  given  separate  chap¬ 
ters.  The  volume  closes  with  a  tribute  to  Louis  Botha  who  died  while  the  preceding 
chapters  were  in  the  press. 

Irrigation  and  Cultivation  in  the  Senegal  Basin 

Yves  Henry.  Irrigations  et  cultures  irrigu^es  en  Afrique  tropicale.  v  and  296  pp.;  maps, 
diagrs.,  ills.  Emile  Larose,  Paris,  1918.  12  frs.  10  x  6}^  inches. 

The  report  which  M.  Henry  has  published  with  the  collaboration  of  M.  J.  I^mmet 
deals  chiefly  with  the  possibilities  of  agricultural  production  in  the  valley  and  delta  of  the 
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Senegal  River  in  French  West  Africa.  From  the  spirited  preface  by  M.  E.  Tisserand  to 
the  closing  paragraph  the  report  breathes  a  strong  note  of  optimism,  and  frequent  com¬ 
parisons  are  made  between  the  valley  of  the  Senegal  and  that  of  the  Nile. 

Irrigation  in  the  region  of  the  Senegal  is  largely  a  matter  of  the  future.  .At  present 
the  production  of  rice  and  sorghum,  the  chief  food  crops,  is  scarcely  sufficient  to  sup|x>rt 
the  sparse  native  population  of  some  200,000. 

The  Senegal,  a  river  nearly  1,000  miles  long,  rises  in  a  range  of  low  mountains  south¬ 
west  of  Dakar,  flowing  thence  northwest  and  west  into  the  ocean  at  St.  Louis.  The  Niger, 
which  has  its  source  on  the  southern  slope  of  the  same  range,  flows  a  long  way  eastward 
before  turning  south  and  west.  The  Senegal  is  a  sluggish  stream  when  not  in  flood,  its 
mean  low'-water  gradient  for  nearly  600  miles  above  the  mouth  being  about  2  inches  per 
mile.  Thus  it  is  salty  during  low  stage  for  100  miles  up  stream. 

The  irrigable  lands  are  composed  of  a  blanket  of  silt  deposited  from  the  flood  waters 
and  of  low  relief.  Like  the  valley  of  the  Nile  this  silt  blanket  is  underlain  by  ground  water 
when  not  submerged.  Much  of  the  soil,  particularly  in  the  lower  delta,  is  heavily  charge<l 
with  salt  and  when  dry  is  often  hard  and  slowly  permeable  to  water. 

M.  Henry  has  brought  together  in  his  report  a  valuable  collection  of  facts  concerning 
the  character  of  the  soil,  and  the  period  and  height  of  the  flood  discharge  of  the  river. 
It  is  to  be  regretted  that  he  has  not  included  data  from  which  the  volume  of  discharge 
could  be  computed  as  well  as  facts  concerning  the  salt  content  and  the  silt  load  of  the 
stream. 

The  data  on  rainfall  are  comprehensive  and  cover  a  long  period,  but  temperature  data 
are  wanting.  For  those  who  seek  to  support  the  hypothesis  that  deforestation  causes 
decreased  rainfall  this  report  will  be  a  welcome  contribution. 

The  present  agriculture  of  the  region  is  described  concisely,  and  the  essentials  for  future 
de\’elopment  are  boldly  outlined.  Detailed  plans  are  suggested  for  control  measuro 
by  which  certain  areas  of  the  delta  could  be  utilized  more  'effectively,  particularly  the 
basin  of  the  Lac  de  Guier,  a  basin  tributary  to  the  river  about  one  hundred  miles  above 
its  mouth. 

The  essential  features  of  the  proposed  development  are  to  prevent  further  salting  of 
this  basin  by  sea  water  and  to  regulate  access  of  river  flood  water.  The  flood  periixl 
extends  from  August  to  November.  For  the  future  the  agricultural  industries  most  em¬ 
phasized  are  the  production  of  cotton  and  d&  {Hibiscus  cannabinus  L.).  The  latter  plant, 
which  yields  a  soft  fiberlike  jute,  is  now  produced  by  the  Senegalese  chiefly  for  local  use. 
The  present  account  of  the  plant  and  its  production  by  the  natives  is  a  valuable  contri¬ 
bution  to  the  literature  of  fiber  plants. 

C.  S.  Scofield 

Tkopical  Forests  and  Their  Resources  in  French  Colonies 

A.  Bertin.  VoI.  i.  Les  bois  de  la  CAte  d’Ivoire.  176  pp.;  map,  ills.;  V'ol.  2,  Les  bois  du 
Gabon.  304  pp.;  map,  ills.;  VoI.  3,  La  question  forestiAre  coloniale.  xx  and  833  pp.; 
maps,  diagrs.,  ills.;  Vol.  4,  Les  bois  du  Cameroun.  313  pp.;  maps,  diagrs.,  ills.;  Vol.  5, 
Les  bois  de  la  guyane  francaise  et  du  BrAsil.  vn  and  318  pp. ;  map,  diagrs.,  ills.  Mission 
d’£tudes  foresti^es  envoyAe  dans  les  colonies  fran^aises  par  les  ministeres  de  la  guerre, 
de  I’armement  et  des  colonies.  £mil  Larose,  Paris,  1918-1920.  10  x  6yi  inches. 

This  work  describes  the  results  of  an  official  investigation  of  the  forest  resources  of  certain 
of  the  French  colonies.  Four  of  the  volumes  are  devoted  to  detailed  accounts  of  the  eco¬ 
nomically  important  trees  of  the  Ivory  Coast  (Vol.  i),  Gabon  (V'ol.  3),  Cameroons  (Vol.  4), 
and  French  Guiana  (Vol.  3),  the  last  volume  containing  also  an  appendix  on  the  timbers  of 
Brazil.  V'olume  3,  entitled  “The  colonial  forestry  problem”  (La  question  foresti^re  coloniale) 
is  of  more  general  interest  both  from  the  economic  and  from  the  phytogeographical  point  of 
\'iew’.  The  first  part  of  this  v'olume  discusses  the  forestry  situation  in  France,  especially  as 
affected  by  the  war,  and  the  necessity  of  draw-ing  upon  the  colonial  forests  to  supplement  the 
home-grown  supply  of  timber. 

The  second  part  of  Volume  3  deals  with  the  tropical  forests  of  French  West  .Africa,  taking 
up  in  succession  the  Ivory  Coast,Gabon,and  Cameroons  and  describing  brieflythe  ph>'sical 
geography  of  the  forested  regions,  geolog>',  human  population,  labor  available  fur  forest 
work,  administrative  organization  of  the  colony,  and  means  of  transportation.  There  follow > 
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an  aixount  of  the  general  aspect  of  the  equatorial  African  forest,  a  technical  description  of 
the  timber  resources,  and  a  discussion  of  the  botanical  relationships  of  the  trees. 

Part  3  is  devoted  to  methods  of  exploitation,  and  Part  4  to  the  sylviculture  and  manage¬ 
ment  of  the  colonial  forests.  In  Part  5  the  technological  classification  of  colonial  timbers  is 
treated,  and  Part  6  presents  the  conclusions  of  the  mission  regarding  the  utilization  of  the 
colonial  forests. 

It  will  be  inferred  from  the  foregoing  airstract  of  its  contents  that  this  book  is  primarily  of 
interest  to  foresters  and  persons  having  a  manufacturing  or  commercial  interest  in  tropical 
forest  products.  This  follows  from  the  definitely  economic  object  of  the  mission  and  the 
circumstances  under  which  it  was  organized.  Professional  geographers  will  turn  to  other 
xturces  for  information  concerning  these  colonies,  although  the  student  of  plant  geography 
will  find  in  the  second  part  of  Volume  3  data  on  the  botanical  composition  of  the  forests 
of  tropical  West  Africa. 

T.  H.  Kkarney 

The  Coast  and  Islands  of  Former  Germa.n  East  .Africa 

Emil  Werth.  Das  Deutsch-Ostafrikanische  KUstenland  und  die  vor^elafterten 
Inseln.  Vol.  i,  xvi  and  334  pp.;  map,  diagrs.,  ills.,  bibliogr.;  Vol.  2,  vii  and  265  pp.; 
maps,  ills.,  index.  Dietrich  Reimer  (Ernst  Vohsen),  Berlin,  1915.  10  x  7  inches. 

This  valuable  work,  describing  the  coast  of  the  late  German  East  Africa  with  its  length 
of  nearly  500  miles  and  its  three  large  offshore  islands,  is  based  on  the  author’s  own  observa¬ 
tions,  which  continued  over  a  number  of  years,  and  is  extended  by  selections  from  studies 
of  others.  One  of  the  chapters  is  analyzed  below.  The  half-tone  plates  are  good  as  a  rule; 
the  text  figures  are  mediocre  or  poor;  a  bibliography  of  some  thirty  titles,  some  of  them 
rather  irrelevant,  is  given  near  the  beginning  of  the  first  volume;  the  index  at  the  end  of 
the  second  is  exceptionally  full.  There  are  no  page  headings,  and  the  modern  style  of  Roman 
type  from  which  the  book  is  printed  is  unattractive.  The  accompanying  maps  are  of  high 
value.  Two  are  on  a  scale  of  1 : 500,000,  with  flowing  50-meter  contours,  one  of  these  showing 
the  geology  in  nine  colors;  the  other,  in  six  colors,  shows  the  distribution  of  vegetat'on, 
which  seems  to  be  closely  related  to  the  geology.  A  third  map,  on  a  scale  of  1:2,000,000, 
exhibits  the  distribution  of  native  culture.  The  plan  of  treatment  is  as  follows.  The  first 
volume  is  occupied  with  a  systematic  account  of  various  topics  beginning  w  ith  the  near-shore 
sea  (12  pp.);  then  come  the  structure  and  form  of  the  coastal  belt,  from  20  to  40  miles 
wide,  and  of  the  large  islands  of  Pemba,  Zanzibar,  and  Mafia  (88  pp.);  next  the  climate 
(37  PP-).  flora  (57  pp.),  and  fauna  (39  pp.):  and  finally  the  native  tribes  (152  pp.)  and 
products  and  trade  (75  pp.).  The  second  volume  is  occupied  with  descriptions  of  six 
physiographic  districts  and  their  subdivisions,  in  which  the  topics  that  were  separately 
treated  in  the  first  volume  are  presented  in  their  natural  relations;  but  the  enchainment 
of  the  different  topics  is  not  brought  out  here  so  emphatically  as  one  might  wish. 

The  author  shows  himself  to  be  broadly  familiar  with  many  subjects  and  sets  forth  much 
information  in  technical  form  that  must  be  interesting  to  specialists  in  various  sciences; 
but  if  the  other  chapters  are  not  handled  more  skillfully  than  the  chapter  on  geological 
structure  and  topographic  form,  here  reviewed  in  some  detail,  they  will  be  disappointing, 
even  if  instructive,  to  their  readers.  That  chapter  attempts  to  give  a  genetic  account  of 
the  land  forms,  but  the  attempt  is  not  altogether  successful  because  the  reader  has  to  plow- 
through  too  much  explanatory  argument  before  he  reaches  the  things  explained;  and  the 
plowing  is  sometimes  difficult  by  reason  of  the  involved  construction  of  subordinate  clauses. 
In  some  respects  the  sequence  of  treatment  is  unsatisfactory:  for  example,  before  the  general 
features  of  structure  and  form  are  presented,  the  displacement  of  certain  supposed  fault 
blocks  is  described  on  a  purely  topographic  basis  but  with  no  mention  of  post-faulting 
erosion;  the  reader  can  form  no  independent  judgment  here  until  after  he  has  read  later 
pages,  and  not  easily  then.  The  manner  of  treatment  also  is  unsatisfactory  in  several 
sections  because  it  does  not  clearly  enough  recognize  that  every  structural  mass  has  a 
changing  tut  face  form  and  that  the  reader  cannot  acquire  an  understanding  of  the  districts 
concerned  unless  the  present  phase  of  changing  surface  form,  as  well  as  the  more  constant 
underground  structure  of  each  mass,  is  explicitly  stated.  Sometimes  important  details 
concerning  structure  are  wanting,  as  in  an  account  of  the  backland,  where  the  occurrence 
of  Jurassic  and  Cretaceous  formations  is  noted  but  without  indication  of  the  thickness  or 
attitude  of  their  strata. 
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An  overeasy  acceptance  of  hypothetical  displacements,  almve  implied,  is  again  seen  in 
a  brief  account  of  coastal  trends,  which  are  ascribed  in  part  to  faulting;  though  it  may  well 
l>e  believed  that  a  true-scale  section  would  show  moderate  flexures  to  be  sufficient.  Unfor¬ 
tunately,  few  sections  are  given,  those  few  are  grossly  exaggerated  vertically,  and  only  one 
of  them  indicates  underground  structure;  the  others  are  drawm  in  solid  black.  Some  of 
these,  which  by  an  entirely  permissible  reduction  might  be  shortened  to  the  breadth  of  a 
page  so  as  to  stand  in  proper  attitude,  have  to  be  turned  lengthwise  along  the  page  side,  at 
a  result  of  which  their  locality  names  are  actually  printed  upside-down !  The  lack  of  carefully 
draw'n  structural  sections  seriously  delays  the  understanding  of  the  text;  but  the  following 
physiographic  relations  appear  to  l>e  indicated. 

A  hilly  or  mountainous  liackland,  composed  of  gneiss,  slates,  and  other  rocks,  and  here 
and  there  reaching  altitudes  of  from  600  to  t,ooo  meters  at  a  distance  of  20  or  30  miles  from 
the  sea,  is  unconformably  blanketed  in  its  lower  areas  with  a  heavy  body  of  strata,  sandy 
inland  where  their  altitude  is  200  or  300  meters  and  declining  toward  the  coast  w'here  they 
become  in  part  calcareous.  Their  surface  is  submaturely  dissected  by  branching  valleys, 
and  the  valleys  are  occupied  up  to  30  or  100  meters  by  a  later  series  of  sandy  and  loamy 
deposits  which  become  confluent  near  the  shore  where  they  constitute  a  young  coastal  plain 
that  is  margined  along  the  more  advanced  parts  of  the  coast  by  a  raised  and  clift  coral  reef 
25  meters  in  altitude.  A  level  limestone  bench  extends  inland  from  the  raised  reef  for  an 
unspecified  but  apparently  moderate  distance  and  ends  at  an  abrupt  step  which  rises  some 
20  or  30  meters  to  the  main  area  of  the  plain.  The  step  and  the  bench  in  front  of  it  are 
ascribed  to  former  marine  abrasion  and  correspond  to  similar  features  along  the  advanced 
shore  of  today.  The  inland  branches  of  the  coastal  plain,  which  occupy  the  valleys  of  the 
uplands  as  above  stated,  are  themselves  as  well  as  the  forward  part  of  the  plain  trenched  by 
younger  and  narrower  valleys,  which  are  floored  with  flood  plains,  good  for  cotton  culture, 
all  the  way  to  their  mouths  where  the  margin  of  the  plain,  retreating  in  two  long  bights,  is 
cut  back  in  sloping  bluffs  and  fronted  by  shallow  water;  but  where  the  margin  of  the  plain 
advances  in  clift-rsef  headlands  toward  deep  water  between  the  two  long,  shallow  bights,  the 
valleys  are  entered  by  narrow  salt-water  embayments,  which  serve  as  excellent  harbors. 
Beneath  the  clift-reef  headlands  of  the  advanced  coast  the  deep-water  shore  is  bordered  by 
a  well  developed  fringing  reef,  from  half  a  mile  to  a  mile  wide;  the  shallow-water  shores  of 
the  bights  and  the  embayments  are  often  bordered  by  mangrove  swamps. 

The  coastal  region,  therefore,  exhibits  the  records  of  three  emergences  and  of  as  many 
submergences;  the  last  submergence  is  thought,  on  rather  insufficient  grounds,  to  be  still 
in  progress.  The  elevated  reef  is  one  of  the  records  of  the  second  submergence;  the  sea-levcl 
fringing  reef  of  the  third.  One  of  these  widespread  movements,  perhaps  the  third  one  which 
is  recorded  by  the  emergence  of  the  advanced  headlands,  seems  to  be  responsible  also  for 
a  down-warping  of  the  coast  in  the  two  long  shallow  bights  just  mentioned.  The  longer 
bight  is  in  the  northern  half  of  the  colony  and  has  a  chord  length  of  130  miles;  it  is  occupied 
near  its  middle  by  the  30-by-20-mile  island  of  Zanzibar,  which  consists  of  mainland  strata 
in  its  western  half  and  of  uplifted  reef  limestones  in  its  eastern  half  and  which  shows  along 
its  eastern  side  two-level  abrasional  features  like  those  of  the  advanced  mainland  coast. 
The  second  bight  is  in  the  southern  part  of  the  coast  and  has  a  chord  length  of  120  miles; 
it  is  occupied  near  its  middle  by  the  30-by- lO-mile  island  of  Mafia,  which  is  rimmed  on  its 
outer  side  by  a  much  narrower  elevated  reef  than  that  of  Zanzibar.  Behind  this  island  the 
bight  is  narrowed  and  shoaled  by  the  advancing  delta  of  the  Rufiji,  one  of  the  largest  rivers 
of  the  region;  its  numerous  distributaries  have  lengths  up  to  30  miles,  and  the  delta  has  a 
still  longer  sea  front.  Both  bights  are  beset  by  many  reef  patches  with  occasional  islets. 

The  ad>’anced  clift-reef  coast  occupies  three  stretches,  outside  of  which  a  rapid  descent  is 
made  to  deep  water.  The  northern  stretch,  continued  from  British  East  Africa,  is  70  miles 
in  length  and  is  partly  fronted  by  a  discontinuous  barrier  reef,  offshore  from  which  lies 
the  40-by-20-mile  island  of  Pemba,  wnth  an  outer  border  of  raised  reef  in  simple  outline 
and  a  minutely  embayed  inner  border;  between  the  island  and  the  continent  is  a  reef-free, 
deep-«'ater  passage,  30  miles  in  width.  As  Pemba,  like  Zanzibar,  contains  some  mainland 
strata  back  of  its  elevated  reef,  the  deep-water  passage  may  be  plausibly  ascribed  to  down- 
flexing  or  down-faulting.  .Another  stretch  of  advanced  coast,  140  miles  in  length,  lies  in 
the  south  and  continues  into  Portuguese  East  .Africa;  several  of  its  embayments  near  the 
German  boundary  are  associated  with  sharp  intums  of  the  200-meter  submarine  contour; 
close  to  the  boun^ry  the  Rovuma,  about  as  large  a  river  as  the  Rufiji,  still  has  an  estuarine 
mouth.  The  third  advanced  coastal  stretch  separates  the  two  bights  and  is  only  30  miles  in 
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length;  near  its  northern  end  Dar-es-Salaam,  the  chief  port  of  the  coast,  lies  on  a  fine 
harltor  embayment;  the  town  of  Zanzibar,  not  far  away  to  the  north,  has  a  reef -enclosed 
harbor  on  the  western  side  of  its  island. 

The  fivefold  division  of  the  coast,  just  described,  is  the  most  profitable  physiographic 
lesson  of  Werth’s  book.  It  is  given  Itelated  statement  in  the  first  part  of  the  second  volume. 
The  above  explanation  of  it  by  down-warping  in  association  with  the  emergence  of  the 
elevated  reef,  as  well  as  the  changes  of  level  inferred  from  the  sandy  and  loamy  deposits 
which  occupy  the  valleys  of  the  uplands  and  which  are  themselves  trenched  by  narrower 
and  partly  embayed  valleys,  are  based  more  on  the  geological  map  than  on  the  text;  but 
the  map  indicates  them  so  clearly  that  the  absence  or  obscurity  of  text  statements  con¬ 
cerning  them  is  not  easily  understood.  On  the  other  hand,  a  redundant  treatment  of  the 
abrasional  features  along  the  advanced  coast  is  also  difficult  to  understand;  they  are  de- 
scril>ed  first  under  “Kiistenterrassen”  on  pages  22  to  24  and  again  under  “Strandterrassen" 
on  jiages  49  to  .SI.  One  bite  at  that  sort  of  a  cherry  should  suffice.  But  there  is,  without 
question,  a  large  Ixxly  of  physiographic  information  contained  in  the  two  volumes;  and 
if  the  other  chapters  are  as  richly  stored  as  the  one  here  reviewed  they  are  well  worth 
working. 

The  book  appears  to  have  been  prepared  about  the  time  the  World  War  liegan  and  was 
published  during  its  progress.  It  is  dedicated  to  those  who  had  already  lost  their  lives  in 
defending  German  possessions  in  East  Africa.  The  coastal  belt  was  selected  for  description 
l)ecau8e  of  its  great  importance  in  the  further  development  of  the  colony.  The  many  pages 
must,  therefore,  be  sad  reading  to  German  readers  under  present  conditions;  but  they  must 
be  of  high  value  to  the  mandatary  in  whose  charge  the  colony  has  been  placed. 

W.  M.  Davis 


Dunes  and  Dune  Fokmation 

\V.  Hehrma.nn.  Borkum:  Strand-  und  Diinenstudien.  40  pp.;  map,  ills.  Meereskundf 
.Vo.  /5J  ( -  Vol.  13,  1919,  No.  9).  Berlin. 

Borkum,  a  well  known  bathing  resort,  situated  at  the  mouth  of  the  Ems,  nine  miles 
from  the  Dutch  coast  and  between  the  channels  called  the  Oster  Ems  and  Wester  Ems, 
is  the  westernmost  of  the  East  Frisian  Islands.  The  island  has  grown  together  from  two 
islands,  which  are  even  now  so  clearly  indicated  that  they  bear  the  distinctive  names  of 
I-lastland  and  Westland.  The  small  Eastland  lies  north  of  the  larger  Westland  and  is  not 
so  greatly  exposed  to  the  winds  and  waves  as  the  latter.  The  islands  were  separated  from 
each  other  from  time  to  time  up  to  1863.  Since  then  they  have  been  joined  by  a  dike,  and 
the  dunes  on  the  north  have  been  made  artificially  and  ingeniously  for  the  reinforcement 
of  this  dike.  .At  some  time  sand  comes  to  the  island  from  all  sides  except  the  cast,  where 
there  is  a  sand-clay  flat.  The  waves  and  the  tides  tend  to  beat  and  to  scour  material  from 
the  west  end  and  to  drive  it  toward  or  to  this  sand-clay  flat.  But  there  are  high  dunes 
on  the  west  and  also  a  beach  wall  almost  four  kilometers  long  which  protects  the  land 
from  the  violent  beating  of  the  waves.  Before  this  wall  was  built  the  breakers  had  already 
reached  the  dunes;  and  there  is  a  steady  westward  movement  of  the  sands  along  shore 
which  has  formed  and  maintains  the  “Hohe  Horn."  This  movement  of  the  sand  of  Borkum 
is  like  that  of  all  the  Frisian  Islands,  to  the  east.  The  Eastland,  however,  is  not  so  strongly 
swept  and  scoured  by  the  winds,  waves,  and  tides  as  the  Westland.  The  sand  level  on  the 
North  Strand  is  wonderfully  maintained  through  the  protective  effect  of  the  great  horseshoe¬ 
shaped  dune  which  covers  a  large  part  of  Eastland. 

The  author  discusses  in  detail  the  formation  of  rill-  and  ripple-marks  on  the  beach,  as 
well  as  the  deeper  channels  that  occur  in  front  of  the  breakers;  and  he  describes  the  occur¬ 
rence  of  beach  potholes,  made  by  the  fall  of  the  stronger  breakers,  and  the  formation  and 
breaching  of  beach  walls.  The  incoming  waves  and  tides  normally  bring  in  much  more 
material  to  the  shore  than  is  carried  away  by  the  ebb,  and  in  this  way  a  beach  wall  80  to 
icx)  meters  broad  and  i  meters  high  has  been  built  up  between  the  lieach  flats  and  the 
sea.  The  beach  flats  are  growing  in  the  east  and  breaking  down  in  the  west.  One  may 
observe  on  a  portion  of  Borkum  the  base  level  due  to  deflation,  and  every  phase  of  the 
work  of  wind  and  wave  is  here  observed  and  described. 

“Tlie  side  on  which  the  wind  allows  plants  to  grow  promotes  upbuilding  and  encourages 
animal  and  human  life.  The  fowl  world  of  the  inner  side  is  entirely  different  from  that  on 
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the  side  exposed  to  the  open  sea.  In  the  meadows  struts  the  plover,  the  lapwing  cries 
and  the  crested  lark  rejoices;  the  beach  bird  shows  himself  only  on  stormy  da>’8,  and  in 
the  protection  of  the  dune.  .  .  .  The  inhabitants  use  driftwood  for  fuel  and  building. 
Close  by  or  between  the  dunes  in  the  vicinity  of  the  sea  lie  the  little  houses  of  the  fishernu  n." 
The  i>aper  is  a  study  of  shore-line  processes  in  relation  to  biogeography. 

Collier  Cobb 

£doi’aiu)  H.arle  and  Jacques  Hari.^.  Memoir  sur  les  dunes  de  Gascogne,  avec  observa¬ 
tions  sur  la  formation  des  dunes.  Extrait  du  Bulletin  de  la  Section  de  Gfographie,  igig, 
pp.  145.  Paris,  1920. 

The  senior  author  of  this  interesting  paper  has  previously  published  nine  papers  on 
ditferent  phases  of  the  geology  or  geography  of  Gascony,  one  of  which,  “La  fixation  des 
dunes  de  Gascogne,"  was  noticed  in  the  GeograpAscai /ieweui  for  November,  1916.  The  two 
authors,  father  and  son,  have  previously  published,  in  collaboration,  “Les  dunes  continen- 
tales  des  landes  de  Gascogne"  and  “Les  dunes  maritimes  de  la  cdte  de  Gascogne." 

The  dunes  of  Gascony,  those  of  the  interior  as  well  as  those  that  border  the  ocean,  are 
very  numerous,  and  those  along  the  coast  are  the  most  considerable  in  Europe.  Save  for 
some  very  rare  exceptions,  those  next  the  ocean  are  all  covered  with  forests  which  are 
completely  fixed.  One  rarely  sees  these  dunes  actually  move,  and  many  of  the  authors' 
conclusions  are  therefore  deductions  drawn  from  what  has  been  told  them  about  the  now 
immovable  dunes.  The  studies  in  each  case  deal  with  observ’at ions  that  have  actually 
been  made  by  someone  up  to  this  time.  In  certain  cases  the  authors  give  no  explanations 
of  the  observed  phenomena,  and  in  others  they  express  doubt  as  to  the  explanations  that 
they  do  give.  The  hope  is  expressed  that  even  if  what  is  set  forth  is  incomplete  and  lacking 
in  clearness,  it  will  serve  “to  provoke  someone  to  more  careful  study." 

The  account  is  illustrated  with  numerous  plans  and  sketches  which  make  clear  the  authors' 
explanations  and  give  one  an  excellent  idea  of  the  country. 

The  paper  then  proceeds  to  a  geological  description  of  the  country,  which  much  resembles 
our  own  Atlantic  coastal  plain.  The  origin  of  the  sands  of  the  landes,  that  is  their  source 
and  manner  of  transportation,  is  very  obscure;  but  the  author  is  inclined  to  accept  the 
view  expressed  by  Glayac  that  the  sands  have  been  brought  from  the  land  by  the  rivers, 
which  have  wandered  much  in  their  courses  over  the  plain,  and  have  been  thrown  up  from 
the  sea  by  the  W’aves  and  driven  inward  by  the  w'inds.  He  objects  to  this  explanation, 
however,  on  the  ground  that  the  material  is  very  fine,  and  he  would  expect  the  river  to 
bring  down  stones  of  considerable  size,  and  the  waves  of  the  sea  to  throw  up  something 
of  the  same  sort.  The  Garonne  and  Adour  actually  do  transport  fair-sized  stones,  and  the 
sea  is  now  actually  depositing  stones  of  some  size  on  the  borders  of  the  landes. 

An  excellent  and  somewhat  detailed  description  of  the  surface  of  the  district  is  given, 
wath  some  account  of  the  agglomerated  sand,  known  locally  as  alios,  a  hardpan  which 
exerts  a  marked  influence  on  the  drainage  and  water  table  of  the  district. 

Unlike  previous  studies  of  the  region,  this  paper  treats  not  only  of  the  maritime  dunes, 
but  of  the  continental  dunes  as  well,  dividing  these  latter  into  dunes  of  the  plateaus  and 
dunes  of  the  valleys.  The  authors  here  present  a  most  interesting  discussion  of  the  origin 
of  the  parabolic  dunes,  where  the  wind  has  hollowed  out  the  concave  side.  They  have  moved 
in  a  direction  exactly  opposite  to  that  of  the  wind,  which  has  formed  and  is  now  driving 
forward  the  medanos  or  barchanes  in  our  own  interior,  or  the  whale  heads  on  Currituck. 
The  authors  show  one  such  form  (termed  caoudeyre)  from  the  commune  of  Pissos,  in  which 
the  hollowing  is  done  by  the  wind  moving  in  the  direction  of  the  horns  of  the  crescent. 
These  parabolic  dunes  owe  their  form  to  the  erosive  action  of  the  wind,  and  in  this  they 
differ  essentially  from  barchanes,  which  are  due  to  constructive  action,  and  these  latter 
are  evidently  unknown  to  our  authors  in  their  district. 

The  ftangs,  lakes  formed  by  dune  action  hindering  drainage,  are  described,  and  the 
later  formation  of  dunes  on  the  shores  of  these  lakes  is  indicated. 

The  sands  composing  the  dunes,  the  differences  between  the  ancient  and  the  modern 
dunes,  and  the  changes  in  the  forms  of  the  modern  dunes  produced  by  fixation,  are  all 
considered  with  much  care. 

The  mox’ement  of  dunes  in  wax’es,  a  phenomenon  well-marked  on  our  own  Atlantic 
coast,  is  here  noted,  and  the  last  section  of  the  brochure  is  devxited  to  a  discussion  of  the 
theory  of  such  movements. 
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The  bibliography  is  good  but  needs  some  additions.  A  detailed  index  would  add  to  the 
usefulness  of  the  paper.  This  paper,  together  with  the  account  of  the  Borkum  dunes,  may 
well  be  taken  as  a  model  for  future  studies  of  dune  areas. 

Collier  Cobb 


A  Textbook  of  Seismology 

Ch.ikles  Davison.  A  Manual  of  Seismology,  xi  and  256  pp.;  maps,  diagrs.,  ills.,  index. 

(Cambridge  Geological  Ser.)  The  University  Press,  Cambridge,  1921.  8^  x  6  inches. 

Dr.  Davison’s  contributions  to  the  study  of  earthquakes  are  well  known,  and  we 
welcome  this  volume  from  him.  His  “aim  has  been  to  give  an  outline  of  our  present 
knowledge”  of  the  subject;  and  this  he  has  accomplished  very  well.  He  has  given  clear 
accounts  of  the  principle  of  seismographs,  of  the  nature  of  earthquake  motion,  of  the 
pro|)agation  of  the  disturbance,  of  the  geographical  distribution  of  earthquakes — in  short, 
of  earthquake  phenomena  in  general.  Students  of  seismology  will  miss  a  discussion  of  the 
underlying  principles  of  the  subject  and  of  its  many  still  unsettled  problems;  but  the 
length  of  the  book  and  the  general  purpose  of  the  series  to  which  it  belongs  make  this 
impossible.  A  few  ideas  are  expressed  with  which  the  reviewer  does  not  agree;  for  in¬ 
stance,  Davison’s  conceptions  of  twin  earthquakes.  He  supposes  two  fractures  of  the 
rock,  at  points  not  far  apart,  to  take  place  within  an  interval  of  time  so  short  that  the 
second  fracture  could  not  be  influenced  by  the  vibrations  from  the  first.  Much  stronger 
evidence  than  we  have  is  necessary  to  establish  so  improbable  a  coincidence.  In  common 
with  some  other  seismologists  he  thinks  the  buckling  of  railroad  lines  in  Baluchistan  at 
the  time  of  the  earthquake  in  1892  indicated  a  compression  of  the  earth’s  crust;  whereas 
it  was  shown  in  the  report  of  the  California  earthquake  of  19)6  that  the  movement  on 
the  fault  caused  just  such  an  apparent  compression  without  any  reduction  of  the  area 
of  the  region.  Davison  regards  the  first  appearance  of  seismic  sea  waves  at  the  shore  as  a 
depression  of  the  water;  this  is  certainly  very  general,  but  there  are  many  instances  where 
the  elevation  of  the  water  occurs  first.  The  destructive  effects  of  earthquakes  on  houses 
and  other  structures  are  not  treated,  probably  for  lack  of  space  and  because  these  effects 
may  be  considered  as  belonging  to  applied  seismology  rather  than  to  the  pure  science 
itself. 

Harry  Fielding  Reid 


New  Estimate  of  Ocean  Depths 

Erwin  Kossi.vna.  Die  Tiefen  des  Weltmeeres.  70  pp.;  diagrs.  Veroffentl.  des  Inst,  fur 

Meereskunde,  N.  F.,  .A.  (Geographisch-naturwissenschaftliche  Reihe),  Heft  9.  E.  S. 

Mittler  &  Son,  Berlin,  1921.  loyi  x  7  inches. 

This  is  the  latest  of  the  many  attempts  to  estimate  the  mean  depth  of  the  ocean.  There 
are  no  new  methods  devised,  but  the  w'ork  has  evidently  been  very’  painstaking,  and  the 
results  are  probably  very  near  the  truth.  GroH’s  equivalent-area  maps  of  the  oceans, 
corrected  by  additional  observations  made  since  they  appeared,  are  the  basis  of  the  work. 
The  method  used  was  to  print  Groll’s  bathymetric  lines  on  paper  ruled  to  square  milli¬ 
meters,  and  to  count  the  number  of  square  millimeters  between  successive  lines,  estimating 
to  tenths.  This  was  done  for  areas  5“  on  the  side,  over  all  the  oceans,  and  checked  by 
counting  the  millimeters  in  each  area  as  a  whole.  The  area  corresponding  to  one  square 
millimeter  was  not  determined  by  the  scale  of  the  map,  but  by  dividing  the  area  between 
the  bounding  parallels  and  meridians,  as  calculated  on  a  Bessel’s  spheroid,  by  the  total 
number  of  square  millimeters  counted  in  it.  By  this  means  errors  due  to  inaccuracies  in 
ruling  the  paper,  or  to  shrinkage  or  expansion,  were  avoided.  The  errors  that  could  not 
be  avoided  are  due  to  inaccuracies  of  the  maps  and  to  lack  of  data  for  even  large  areas  of 
the  oceans,  but  it  is  not  likely  that  Kossinna’s  results  will  be  materially  affected  when 
these  deficiencies  are  made  up.  The  mean  depth  that  he  deduces  for  all  the  oceans  is 
3,800  *  100  meters,  somewhat  greater  than  the  best  estimates  made  earlier.  His  measures 
can  evidently  be  used  for  other  purposes;  for  instance,  to  determine  the  ratio  of  land  and 
water  on  the  globe.  This  he  finds  to  be  i  :  2.43;  agreeing  w’ith  Kriimmel  and  differing 
somewhat  from  Wagner  (i  :  2.54).  He  also  applies  his  measures  to  find  the  ratio  of  land 
to  water  in  the  northern  and  southern,  the  land  and  the  water,  hemispheres,  and  to  deter¬ 
mine  the  areas  and  mean  depths  of  all  the  oceans  and  seas  of  the  earth.  He  combines  with 
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his  own  measures  the  estimates  of  the  mean  heights  of  the  continents  and  islands,  given 
by  other  investigators,  to  draw  a  hypsometric  curve,  and  to  deduce  the  mean  level  of  the 
solid  crust,  which  he  finds  to  be  2,440  meters  below  sea  level.  The  paper  is  full  of  tables 
giving  much  information  of  the  kind  mentioned  above  and  will  l>e  very  useful  to  those 
interested  in  this  line  of  earth  science. 

H.xrry  Fielding  Rkid 


A  Manual  of  Map  Projection 

C.  H.  Deetz  and  O.  S.  Adams.  Elements  of  Map  Projection  with  .Applications 
to  .Map  and  Chart  Construction.  163  pp.;  maps,  diagrs.,  index.  U.  S.  Coast  and 
Geodetic  Survey  Special  Publ.  No.  68,  Washington,  D.  C.,  1921.  50  cents.  ii>4'  x  7>j 
inches. 

This  is,  primarily,  a  working  manual  on  map  projections.  Part  I  deals  with  the  theory 
involved  in  representing  a  curved  surface  on  a  plane  and  explains  in  simple  language  the 
underlying  principles  of  several  of  the  more  common  projections.  Part  II  deals  with  the 
practical  construction  of  these  projections  and  includes  detailed  instructions  as  well  as  the 
necessarx'  tables,  in  most  cases.  The  mathematical  development  of  a  few  of  the  projections 
is  given  for  the  benefit  of  those  who  may  wish  to  see  how  the  formulae  are  derived;  but 
otherwise  the  entire  book  is  of  an  elementary  nature  and  docs  not  require  a  knowledge  of 
higher  mathematics  for  a  full  appreciation  of  its  contents. 

In  Part  II  the  following  projections  are  treated  in  separate  chapters:  Polyconic,  Bonne, 
I^mbert  zenithal  equal-area,  Lambert  conformal  conic,  Albers  conical  equal-area,  Mercator, 
and  gnomonic.  In  addition,  there  is  a  chapter  on  world  maps  where  various  other  projections 
are  treated  including  the  stereographic,  Aitoff  equal-area,  Mollweide  homalographic, 
Cioode’s  homalographic  (interrupted),  Guyou’s  doubly  periodic,  and  others.  .\  comparison 
of  several  of  these  projections  as  regards  the  amount  and  location  of  the  maximum  distortion 
shown  by  illustration  in  the  frontispiece. 

The  chapter  on  the  polyconic  projection  includes  a  discussion  of  the  transverse  polyconic 
projection  and  the  polyconic  projection  with  two  standard  meridians  as  used  for  the  Inter¬ 
national  map  of  the  world  (tables  for  the  polyconic  projection  are  given  in  U.  S.  Coast  and 
Geodetic  Survey  Special  Publication  No.  5). 

Considerable  interest  attaches  to  the  chapter  on  the  Lambert  conformal  conic  project  ion 
on  account  of  the  uses  made  of  this  projection  during  the  World  War.  For  a  small  country 
like  France  the  projection  is  an  ideal  one  on  which  to  superimpose  a  grid  or  quadrillage 
system.  For  larger  countries,  such  as  the  United  States,  the  distortion  of  this  projection 
becomes  too  great  for  military  purposes,  and  some  other  projection  or  device  must  be  used. 
The  solution  of  this  problem  for  the  United  States  is  explained  in  the  chapter  entitled 
“The  Grid  System  of  Military  Mapping.” 

In  many  ways  the  best  projection  for  a  general  base  map  of  the  United  States  or  other 
Urge  countries  with  a  predominating  east  and  west  dimension,  is  the  Albers  conical  equal- 
area  projection,  on  account  of  the  small  scale  distortion  and  because  of  other  desirable 
properties.  An  explained  in  the  chapter  on  this  projection,  it  is  very  easy  to  construct, 
requiring  only  good  judgment  in  the  selection  of  the  standard  parallels. 

Navigators  will  be  especially  interested  in  the  chapter  on  the  Mercator  projection  which 
includes  Mercator  tables.  Considering  the  extensive  use  of  this  projection  for  charts,  it 
deserx'es  to  be  better  understood  and  appreciated  than  is  the  case  at  present.  The  chapter 
on  the  gnomonic  projection  will  also  appeal  to  navigators  on  account  of  the  special  propertio 
of  this  projection,  which  make  it  so  useful  as  an  adjunct  to  certain  sailing  charts  and  for 
charts  on  which  to  plot  radio-compass  bearings. 

C.  H.  SwicK 


Danish  Rainfall  Maps 

Kurt  Lehmann-Tbcel.  Regenkarten  des  Kdnigreichs  D’anemark.  26  pp.;  maps,  diagr^., 
bibliogr.  Dietrich  Reimer  (Ernst  Vohsen),  Berlin,  1919.  M.  6.  12H  x  9^  inchi*^ 

Denmark  is  a  small  country,  but  wnth  its  irregular  coast  line,  its  numerous  bays  and 
peninsulas,  and  its  outlying  islands  it  presents,  within  a  limited  area,  a  considerable 
variety  of  climatic  conditions.  The  new  rainfall  maps  are  based  on  observations  at  about 
200  stations.  The  basic  period  is  1876-1915.  Reductions  to  the  uniform  period,  together 
with  certain  interpolations,  have  been  made.  The  isohyets  on  the  mean  annual  map  are 
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drawn  for  50-inilHmeter  intervals,  except  that  in  districts  of  less  than  550  ntillinieters 
of  rainfall  no  isohyets  are  drawn.  The  scale  of  this  map  is  i  :  i.ooo.oot).  Topography 
is  not  indicated.  The  heaviest  rainfall  occurs  in  the  western  portion  of  the  peninsula 
and  is  shown  to  be  750-800  millimeters  (about  30  inches).  Topography  is,  in  these  cases, 
an  obvious  control.  In  the  southern  part  of  Jutland  three  west-east  rainfall  zones  may 
be  distinguished.  The  first,  on  the  west  coast,  has  dominant  general  storm  rains.  The 
second,  inland,  receives  its  rainfall  from  barometric  depressions  as  well  as  from  summer 
thunderstorms,  the  latter  predominating,  while  the  former  become  less  and  less  important 
toward  the  east.  The  third  zone,  on  the  east  coast,  has  a  further  decrease  of  general 
storm  rains  and  also  a  decrease  of  thunderstorm  rains.  It  is  an  interesting  fact  that  these 
changes  in  the  type  of  rainfall  occur  over  so  limited  an  area.  A  decrease  in  rainfall  towards 
the  north  is  also  shown.  The  smallest  amounts  are  slightly  less  than  20  inches,  i.e.  roughly 
equivalent  to  the  mean  annual  rainfall  along  the  tooth  meridian  in  the  United  States. 

The  twelve  monthly  maps  are  on  a  scale  of  3  :  1,000,000,  with  isohyets  for  every  10 
millimeters.  August  is  the  rainiest  month  for  most  of  Denmark.  October  brings  a  sec¬ 
ondary  maximum.  Continental  and  marine  tendencies  are  thus  both  indicated.  Autumn 
rains  are  characteristic  of  the  west  coast.  The  August  maximum  is  found  over  the  interior. 

R.  DeC.  Wahd 

A  Biography  of  Dk  Saussire 

D.  \V.  Freshfield.  The  Life  of  Horace  Benedict  de  Saussure.  xiiand  479  pp.;  maps,  il'.s., 
bibliogr.,  index.  Edward  Arnold,  London.  1920.  g}4  x  6yi  inches. 

It  seems  somewhat  surprising  that  over  a  century  and  a  quarter  should  elapse  after 
the  death  of  De  Saussure  before  his  life  was  made  the  subject  of  an  adequate  biography. 
The  name  of  De  Saussure  is  intimately  associated  with  two  of  the  mightiest  of  the  many 
intellectual  and  spiritual  movements  that  had  their  origins  during  the  closing  years  of 
the  eighteenth  century.  One  of  these  w'as  that  awakening  love  of  nature  and  of  moun¬ 
tains  to  which  the  romanticists  gave  expression  in  literature  and  in  art  and  which  has 
placed  mountaineering  in  the  foremost  place  not  only  among  athletic  sports  but  among 
recreations  of  the  human  spirit.  The  other  was  a  movement  in  the  realm  of  science  away 
from  the  excessive  theorizing  and  deductive  reasoning  that  characterized  eighteenth- 
century  thought.  It  was  a  movement  leading  towards  the  work  of  men  like  Humboldt 
and  Darwin,  who  founded  their  theories  upon  close  observation  of  a  multitude  of  facts. 
Humboldt  was  inspired  to  imitate  the  method  of  De  Saussure  whom  he  regarded  as  his 
master,  and  it  “was  the  pterusal  of  Humboldt's  works  which  awoke  in  the  young  Charles 
Darwin  the  passion  for  travel  and  discovery”  (p.  440). 

At  last  justice  has  been  done  to  the  memory  of  De  Saussure  in  the  ample  biography 
before  us.  By  availing  himself  of  the  results  of  recent  researches  made  by  Mr.  Henry  F. 
Montagnier  in  the  libraries  and  private  archives  of  Geneva,  Mr.  Freshfield  found  at  his 
disposal  a  wealth  of  hitherto  unpublished  material  on  De  Saussure's  career.  The  infor¬ 
mation  obtained  from  these  sources  was  supplemented  by  wide  studies  of  the  Genevan 
professor’s  scientific,  literary,  and  political  contemporaries,  and  the  whole  account  is 
delightfully  presented  in  a  dignified  and  restrained,  but  vivid,  English  style.  Indeed 
the  book  does  far  more  than  tell  us  of  De  Saussure.  It  introduces  us  to  the  leading  figures 
of  a  critical  period  in  the  development  of  science  and  of  mountaineering  and  gives  us  an 
intimate  view  of  normal  life  in  a  refined  intellectual  and  social  circle  of  French-speaking 
Europe  on  the  threshold  of  the  French  Revolution.  By  no  means  the  least  important  part 
of  Mr.  Freshfield’s  biography  are  the  pages  devoted  to  Genevan  politics  during  the  last 
years  of  independence,  the  menace  of  the  ideas  that  led  to  the  great  revolution  in  France, 
the  final  absorption  of  Geneva  by  F' ranee,  and  De  Saussure’s  connection  with  these  events. 

De  Saussure’s  fame,  however,  rests  primarily  upon  his  Alpine  expeditions  and  upon 
researches  in  geology  and  meteorology.  An  illuminating  chapter  on  the  beginnings  of 
interest  in  mountains  and  mountaineering  enables  us  to  estimate  the  importance  of  De 
Saussure’s  work  in  this  respect.  The  claim  has  often  been  made  that  to  Rousseau  should 
be  attributed  the  credit  of  arousing  the  mountaineering  enthusiasm  and  appreciation  of 
mountain  landscapes  that  have  become  so  characteristic  of  modern  life.  This  claim  Mr. 
Freshfield  believes  to  be  essentially  false:  Rousseau,  who  never  even  climbed  a  mountain 
and  least  of  all  ventured  into  regions  of  glacier  and  neve,  was  a  lover  and  interpreter  of 
the  more  placid  scenery  of  lowland  and  foothill.  If  to  any  one  individual  belongs  the 
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greater  share  of  credit  for  having  revealed  the  world  of  crags  and  ice  it  is  to  De  Saussure. 
By  offering  a  prize  to  the  first  man  who  should  scale  Mont  Blanc,  De  Saussure  urged  th* 
peasants  of  Chamonix  to  hazardous  ventures  ultimately  crowned  by  success  when  Jacques 
Balmat  reached  the  summit  in  August,  1786.  After  many  attempts  and  delays,  Saus¬ 
sure  himself  achieved  the  ascent  with  a  large  party  of  guides  the  next  year.  This  exploit 
created  a  prodigious  sensation  throughout  Europe  and  is  the  feat  for  which  De  Saussure 
even  now  is  most  widely  remembered,  though  more  difficult  and  deserving  of  even  higher 
praise  was  his  long  sojourn  on  the  Col  de  Geant  (1788)  w’here  he  remained  at  an  altitude 
of  nearly  11,000  feet  for  over  a  fortnight  carrying  out  meteorological  observations. 

Though  De  Saussure  undeniably  did  much  to  open  the  way  to  future  Alpinists,  the 
main  motives  which  induced  him  to  undertake  journeys  in  the  Alps  were  neither  a  loN-e 
of  landscape  nor  a  love  of  ad\'enture.  Before  all  else  a  scientist  and  geologist  (he  was 
the  first  to  use  the  term  geology  in  its  modem  sense),  De  Saussure  was  induced  to  explore 
mountains  because  he  felt  that  they  reveal  far  more  advantageously  than  lowlands  the 
structure  of  the  earth  and  atmosphere  and  the  “great  processes  of  world-building”  (p.  433). 

The  concrete  results  of  his  observ'ations  are  too  numerous  to  indicate  here:  indeed  they 
were  so  numerous  that  Mr.  Freshfield  himself  could  but  refer  to  them  in  a  summary  man¬ 
ner.  In  the  field  of  geology  his  investigations  led  him  among  the  first  to  an  understanding 
of  the  succession  of  formations  outward  from  the  central  core  of  a  mountain  range;  in 
that  of  meteorology  he  invented  many  ingenious  instruments  and  carried  out  extensive 
instrumental  observations  and  experiments;  his  study  of  glaciers  unfortunately  yielded 
the  least  valuable  results  of  his  many  researches. 

The  lasting  scientific  value  of  De  Saussure’s  labors  lay  less  in  the  originality  of  his 
theories  than  in  the  multitude  of  facts  which  he  obser\'ed  and  the  accuracy  of  his  obser¬ 
vations.  He  was  criticized  by  contemporaries  (possibly  with  some  slight  justification) 
for  his  hesitancy  to  theorize.  It  should  be  remembered,  however,  that  death  cut  him 
short  at  the  age  of  fifty-four  when  his  life  work  was  still  unfinished  and  that  at  the  time 
of  his  death  he  had  in  mind  the  composition  of  a  great  “Theory  of  the  Earth"  based  upon 
his  earlier  work.  It  is  to  his  lasting  credit  that  he  stood  out  valiantly'  against  the  often 
fantastically  theoretical  thought  of  his  time. 
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